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THE KINETOSCOPE STEEE- 
OPTICON. 

Ever since the kineto- 
scope was brought to pub- 
he attention and proved to 
be so popular, inventors 
have been striving to per- 
fect apparatus for success- 
fully projecting these min- 
iature images upon the 
screen by means of a stere- 
opticon producing the same 
effect of motion as in the 
kinetoscope. In the kineto- 
scope the successive im- 
ages illuminated by re- 
flected light are seen 
through a lens, enlarging 
them considerably, say 
from an image half an inch 
in diameter to about four 
inches. But the problem 
in the kinetoscope stereop- 
ticon was -to successfully 
magnify these little images 
several thousand times 
and secure sufficient illu- 
mination on the screen to 
make them appear distinct 




KINETOSCOPE PICTUEES-PRAOTICING PUTTING THE SHOT. 



and clear. Two factors in 
solving the problem have 
been the use of the electric 
arc lamp as an illuminant 
and of continuous transpa- 
rent celluloid flexible lilnis 
supporting the sensitive 
film and subsequent pic- 
tures, so that during this 
year several forms of appa- 
ratus have been invented, 
not only in this country 
but in England and Prance 
as well, for producmg and 
projecting such miniature 
pictures. Most of our read- 
ers will recall the zoetrope 
toy, in which is placed a 
strip of pictures, the cir- 
cumference of the cylinder 
being pierced with small 
vertical rectangular aper- 
tures. As the cylinder is 
rapidly rotated, the eye, in 
observing the pictures 
through the slits, only sees 
each picture the fraction of 
a second, and as one pic- 
(Continued on page 331.) 




1, 2, and 3. Edison Vitascope. 4. The Jenkins Phantascupe, 5 and 6, Jenkins Kinetosc<ipe Camera. 7. Acres Pnijection Device. 

APPAKATTTS FOR PROJECTING KINETOSCOPIC PICTURES. 
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THE SERIOUS SIDE OF THE AUERICAN CHARACTER. 
It is a coiiiiiion fault of all who undertake to write and 
speak critically about the American people that they 
dwell too much upon the impulsiveness and feverish 
activity of our character, and overlook its less obtrusive 
and more serious side — its capacity for quiet reflection 
and sober second thougfht. It always will be, as it al- 
ways was, a tact that essayists, novelists, journalists, 
every one indeed of that crowd, more curious than 
competent, that returns to Europe, after a brief visit to 
this country, to write "impressions, " has proved how 
superficial those impressions were by losint; sight alto- 
gether of that underlyingspirit of reflection, that power 
and passion for the exercise of individual judgment, 
which is the fundamental fact upon which much of our 
social and national stability depends. 

We have often had occasion to point out that our re- 
markable progress in the arts and manufactures is due 
to the inborn genius for invention which is possessed 
by the average American, and that this inventive 
faculty results largely from the active intelligence— 
"inquisitiveness" if you will — of the national charac- 
ter ; the widespread interest which is taken by the in- 
dividual in matters which may not come directly within 
the sphere of his daily life. The clerk in the store, the 
accountant at his desk, the farmer at the plow, always 
find time to follow with more or less attention the pro- 
gress of science and discovery. The columns of the 
daily papers — the true mirror of a people's tastes and 
habits — are always freely sprinkled with scientific and 
technical matter and illustrations to an extent which 
finds no parallel in the press of any foreign country. It 
is not sufficient to state that the X. rays can penetrate 
opaque bodies ; the apparatus must be shown and its 
action explained. If Langleyor Maxim has built a fly- 
ing machine, the principles upon which it is designed 
must be stated and the mechanical forms in which they 
are embodied described. 

If the American temperament is enthusiastic and im- 
pulsive, the American mind is thoughtful, logical and 
practical, and delights to get down to first principles. 
It is slow to accept any proposition on the mere ipse 
dixit of the speaker, however silver tongued he may be. 
This is abundantly manifest in matters of social and 
political economy, where questions which would ordi- 
narily be considered as purely academic become the 
subject of careful study by the individual voter ; and, 
although for want of time or opportunity he may not 
master the details, he will be pretty sure to get such a 
general grasp of the question that his vote will be based 
upon his personal convictions, and not upon the mere 
say so of a political candidate. 

It is just here, in the thoughtful intelligence, the 
sober sense of responsibility of the individual citizen, 
that the guarantee of the permanence of our institu- 
tions is found, and it is in the combination of this serious 
intelligence with an unbounded enthusiasm and ac- 
tivity that the future rapid growth in wealth, power, 
and stability of the nation is seen to be assured. Here- 
in we differ from the French nation, with whom we 
are so frequently compared. The Frenchman has the 
same freedom from the restraints of tradition, the 
same enthusiasm, the same active temperament ; but 
he lacks the strong individualism, the power of inde- 
pendent judgment, the patient determination to study 
the merits of a question and get at the foundation 
truth. As a consequence the French people have been 
ever at the mercy of a Robespierre or a Marat, quick 
to rush into the excesses of a Reign of Terror or the 
bloodshed and pillage of a Commune. Our liberality 
and our level-headedness are at once the life and death 
of the demagogue in America. We are ready to listen 
to the man who comes with a plausible theory, and if 
at first sight it be in any degree reasonable, he will get 
a thoughtful, intelligent hearing. We have a passion 
for improvement, not merely in our mechanical in- 
dustries but in our social life and in our municipal and 
national government. 

The man with a new theory, who aims at the solu- 
tion of a pressing difficulty, at the relief of a burden, 
the righting of a wrong, is likely at the first blush of 
its announcement to attract a ready following. It is 
in the tendency of the people to believe that there are 
few things so good but what they may be bettered 
that the political demagogue finds his vantage ground. 
Fortunately, however, the average American citizen 
has a way of getting off alone by himself and crack- 
ing the problematical nut upon the anvil of his own 
mind, and he generally finds the kernel of truth. 
History could furnish many a case in point. The 
greenback movement threatened at one time to roll 
across the country with the force of a tidal wave ; but 
it fell harmlessly against the breakwater of the indi- 
vidual common sense of the people. To-day we are 
threatened, or, to speak more correctly, have been 
threatened, with a similar inundation of subversive 
and perilous teaching ; and again, in spite of a tem- 
porary wavering, the calm judgment of the farming 
and artisan class is asserting itself. The crude, im- 
practicable, and, indeed, fatal nature of the remedies 
which are being proposed for our financial distress is 
being disclosed to the judgment of the people. 
The agitation will not have been without its lessons. 



It will have served to teach them that underlying all 
the forms and functions of government there are cer- 
tain economic laws which belong to the very nature 
and essence of things, and can no more be changed, 
added to, or diminished than the height of a man's 
stature or the color of his skin. 

And this thought suggests another. In our freedom 
from the trammels of tradition, are we not in danger of 
despising, or at least discounting, that great store- 
house of the experience of other and older nations, the 
grain whereof has been garnered from civilizations 
whose centuries of life are measured by the score ? We 
are not the only race that has wrestled with the pro- 
blems of national existence. It is not written across 
the heavens by day or by night that national wisdom 
belongeth to us alone. Our peril indeed is the peril of 
youth, which, as it feels the rush of the fresh life 
blood through its veins, is ever prone to look pitifully 
upon age because it is old, and believe that its precepts 
must be worn out because the voice which utters them 
is so. 

And side by side with this instinctive distrust of those 
lessons of national life which come from sources dis- 
tinctly foreign, there is a danger lest our people should 
grow restless under the authoritative teaching of those 
specialists who have made a life study of the more dif- 
ficult problems of government, such, for instance, as 
belong to the financial and diplomatic world. But, 
however great may be our belief in the right of indi- 
vidual Judgment, it would be the blindest form of con- 
ceit to suppose that the average work-a-day citizen is 
independent of the ripe wisdom, the accumulated ex- 
perience of those specialists who have devoted a life- 
time to their own particular sphere of work. 

Not the least alarming feature of the present political 
movement is the suicidal efforts of its leaders to divorce 
the affections of the people from those institutions and 
principles which have stood the test of time, not alone 
in this republic, but in the great republics and king- 
doms of history. 

Better the most cast iron conservatism than a liber- 
alism which is lawlessness ; that pulls down where it 
should build up ; that sets man against man, class 
against class, and ultimately loosens those bonds, light 
as air yet strong as steel, which bind our great country 
into a union where we have proved that it is possible 
to have unity without uniformity. 



m. Berthelot on Chemistry. 

The International Congress of Applied Chemistry 
was held recently in Paris under the presidency of M. 
Berthelot, one of the most eminent chemists in the 
world, says the Humanitarian. M. Berthelot review- 
ed the whole history of chemistry in a masterly and 
lucid way and touched on microbes, mining chemistry 
and metallurgy. In dwelling on theastounding results 
of the alliance between chemistry and physics he dis- 
cussed the whole problem of light and had some curious 
things to say on the new gas acetylene, which, how- 
ever, he said, was even sixty years ago one of the cory- 
phiei of chemical synthesis when it was formed by the 
direct union of carbon and hydrogen in the electric arc. 
By far the most important and suggestive portion of 
M. Berthelot's speech, however, was that in which he 
insisted on the difference between the modern era of 
applied science during the last three-quarters of a, cen- 
tury and the whole development of the race during the 
last 6,000 years, a difference so marked that a new man 
was being created in a new earth and the entire .social 
organization was being transformed amid conditions 
for the comprehension of which the past offered no sug- 
gestive precedents or data. That the continuous inter- 
vention of science is an unprecedented fact in human 
history is a point to which the great chemist ag.ain and 
again reverted, and it is in developing this idea that he 
is most convincing. 



* C « I » 



Paper making in Corea. 

It is noL generally known that the best kinds of paper 
met with in China and Japan are the produce of Corea. 
Varat says that " the Corean paper excels the very best 
that is made in China and Japan." It is produced en- 
tirely by manual labor and without the use of any ma- 
chinery. The raw material used for the better kinds is 
obtained from the bark of Broussonetia papyrifera, 
which is collected in spring and beaten in water con- 
taining a large admixture of wood ashes until reduced 
to thick pulp. This is taken in large ladles and spread 
upon frames of bamboo, so as to form thin sheets. 
Another kind of paper is made from old scraps trodden 
into pulp much in the same way that grape juice is ex- 
pressed in some countries, and though this process of 
pulping is slow, it has the advantage of not breaking 
the fiber so much as when machinery is used. After 
the pulp has been made into paper the sheets are piled 
up to a height of six feet and then cut into pieces, to be 
again subjected to the stamping with the feet. At the 
same time the roots and seeds of a plant called "tack- 
poul" are added, the soluble parts of which are sup- 
posed to give tenacity and toughness to the paper.— 
Apotheker Zeitung. 
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Princeton and PoIltlCB, 

It was surely something more than a coincidence 
tliat the distinguished speakers in the various exercises 
of Princeton's anniversary laid strong emphasis upon 
the political sphere and duties of our colleges and uni- 
versities. It showed that the din of the present politi- 
cal strife had disturbed the quiet of academic hfe, and 
that the tremendous issues at stake were weighing 
heavily upon every heart, even amid the festivities of 
a sesqui-centennial celebration. From the opening 
sermon by President Patton of the university to the 
closing address by the President of the United States, 
the speakers with unanimous voice urged the necessity 
for our colleges and universities exerting an active in- 
fluence in the political affairs of the country— not the 
professional politics of the day, but the politics of 
Witherspoon and Madison, self-denying, patriotic, 
ennobling. 

Very fitting and timely were the words of the presi- 
dent of the college, such, indeed, as might have come 
from Dr. Witherspoon himself : 

" The essential morality of the people of our land 
as it finds expression in the pulpit and the press is a 
great source of comfort in a time of national peril. 
And yet, when fundamental authority is assailed, 
when revolutionary views of government are publicly 
expounded, when socialistic theories find plausible ad- 
vocates, it will not do to rely altogether upon popular 
sentiment or the native common sense of the American 
people. We must do something to keep the common 
sense from being corrupted, and this must consist of 
something more than popular harangue and the florid 
iteration of the commonplaces of morality. There 
must be deep philosophical discussion of great public 
questions by men of acknowledged authority on politi- 
cal, social and economic science. This work can be 
done better in the universities than anywhere else. 
This is what I mean when I say that the university 
should be a school of patriotism." 

In a similar strain were the words of Prof. Woodrow 
Wilson, the orator of the day : 

" It has never been natural, it has seldom been possi- 
ble, in this country for learning to seek a place apart 
and hold aloof from affairs. It is only when society is 
old, long settled to its ways, confident in habit and 
without self-questionings upon any vital point of con- 
duct, that study can affect seclusion and despise the 
passing interests of the day. America has never yet 
had a season of leisured quiet in which students could 
seek a life apart without sharp rigors of conscience, or 
college instructors easily forget that they were training 
citizens as well as drilling pupils, and Princeton is not 
likely to forget that sharp schooling of her youth 
when she first learned the lesson of public service. She 
will not easily get John Witherspoon out of her consti- 
tution. It is not learning, but the spirit of service, 
that will give a college place in the public annals of 
the nation. It is indispensable, it seems to me, if it is to 
do its right service, that the air of affairs should be ad- 
mitted to all its classrooms. I do not mean the air of 
party politics, but the air of the world's transactions, 
the consciousness of the solidarity of the race, the sense 
of the duty of man toward man, of the presence of men 
in every problem, of the significance of truth for guid- 
ance as well as for knowledge, of the potency of ideas, 
of the promise and the hope that shine in the face of 
all knowledge. There is laid upon us the compulsion of 
the national life." 

So again on the following day, when the President of 
the United States commenced his address it was at once 
evident that its burden was the same : the political ob- 
ligations of our colleges and universities : 

" In a nation like ours, charged with the care of num- 
erous and widely varied interests, a spirit of conserva- 
tism and toleration is absolutely essential. A collegiate 
training, the study of principles unvexed by distracting 
and misleading influences, and a correct apprehension 
of the theories upon which our republic is established, 
ought to constitute the college graduate a constant 
monitor, warning against popular rashness and excess. 

"When the excitement of party warfare presses dan- 
gerously near our national safeguards, I would have the 
intelligent conservatism of our universities and colleges 
warn the contestants in impressive tones against the 
perils of a breach impossible to repair. 

" When popular discontent and passion are stimu- 
lated by the arts of designing partisans to a pitch 
perilously near to class hatred or sectional anger, I 
would have our universities and colleges sound the 
alarm in |the name of American brotherhood and fra- 
ternal dependence. 

" When the attempt is made to delude the people 
into the belief that their suffrages can change the 
operation of natural laws, I would have our universi- 
ties and colleges proclaim that those laws are inexor- 
able and far removed from political control. 

" When selfish interest seeks undue private benefits 
through governmental aid, and public places are 
claimed as rewards of party service, I would have our 
universities and colleges persuade the ptople to a re- 
linquishment of the demand for party spoils and ex- 
hort them to a disinterested and patriotic love of their 
government for its own sake, and because in its true 



adjustment and unperverted operation it secures to 
every citizen his just share of the safety and prosperity 
it holds in store for all. 

" When a design is apparent to lure the people from 
their honest thoughts and to blind their eyes to the 
sad plight of national dishonor and bad faith, I would 
have Princeton University, panoplied in her patriotic 
traditions and glorious memories, and joined by all the 
other universities and colleges of our land, cry out 
against the infiiction of this treacherous and fatal 
wound." 

And thus the opening and the closing words of 
Princeton's anniversary were fitting alike to the urgent 
need of the present and the glorious traditions of the 
past. In their eloquent appeals for a closer identifica- 
tion of the college life with the national life, the presi- 
dents of a college and a nation have reminded us that 
a man is his brother's keeper even if he live within the 
quiet seclusion of college walls. Dr. Witherspoon and 
his pupils thought so ; and he himself assisted in the 
framing of the constitution of a nation which he had 
helped to Uberate. It is for the successors of those 
early patriots to throw around that constitution those 
earthworks and defenses of an enlightened public 
opinion which are the best guarantee of its future in- 
tegrity. 



Tbe Heavens for November. 

BT WILLIAS B. BROOKS, M.A., F.B.A.B. 

THE SUN. 

The sun's right ascension at noon on November 1 is 
14 h. 29 m. 35 s.; and its declination south of the 
equator is 14° 45' 44". 

On the last day of the month, at noon, it is in right 
ascension 16 h. 29 m. 44 s.; declination south, 21° 49' 18" 
or within about 2° of its greatest southern declination. 

Although the sun spots are near their minimum stage 
of periodicity, an occasional large group may be seen 
with the telescope, always, be it remembered, properly 
protected by a smoked or colored glass. Neglect of 
this precaution, even with small telescopes, let me say 
to the amateur observer, may lead to serious injury to 
the eye. In large telescopes, more elaborate methods 
for reducing the light and heat are imperative. The 
most refined method in direct observation of the sun 
is that of the polarizing eyepiece. With this apparatus 
the writer has observed the sun for long periods of 
time with perfect ease and comfort. 

MERCURY. 

The shy little planet Mercury is morning star at the 
beginning of the month, being then about one hour 
west and seven degrees north of the sun. It comes 
into superior conjunction with the sun on November 
28, when it changes to evening star. Mercury is in con- 
junction with Saturn on November 19, at 3 o'clock in 
the afternoon, when Mercury will be 1° 50' south of Sat- 
urn. On the twentieth of the month, at midnight, 
Mercury will be in conjunction with Uranus, being 
then only thirteen minutes of arc south of that planet. 

VENUS. 

Venus is evening star. It is rapidly increasing its 
apparent disi^nce from the sun, on the first of the 
month being two hours east of the great central lumin- 
ary. Its southern declination, however, offsets to a 
great degree this otherwise favorable relation. The 
best telescopic observations of Venus are made in the 
daytime. This is partly because of its higher altitude 
and partly to the cutting off of much of the dazzling 
brilliancy which the planet has on a dark sky — a shim- 
mering radiance which renders Venus a glorious 
celestial gem to the naked eye, but exceedingly trying 
to telescopic definition. 

On the twelfth of the month Venus is in aphelion, or 
at its greatest distance from the sun. 

On November 1 Venus crosses the meridian at 1 h. 
46 m. P. M., and sets at 6 h. 15 m. P. M. On the last of 
the month it crosses the meridian at 2 h. 27 m. P. M., 
and sets at 6 h. 57 m. P. M. 



Mars is now in good position for telescopic observa- 
tion. Rising in the early hours of evening, it is at a 
good altitude before midnight. Its high northern 
declination — twenty-four degrees above the celestial 
equator — is also favorable for telescopic work upon 
this exceedingly interesting member of our planetary 
family. 

Mars is apparently stationary in the northwestern 
confines of Gemini, on the first of the month being 
about one degree northward of the star Eta in that 
constellation. Throughout the month the planet will 
appear to slowly retrograde, or move westward among 
the stars. This is because the earth moves more 
rapidly in its orbit than Mars in its orbit. These rela- 
tive orbital motions are made more evident near 
opposition than at other times. Mars is in conjunc- 
tion with the moon on November 22, twelve minutes 
before noon, the planet being 2° 10' south of the moon. 
Mars rises on November 1 at 7 h. 38 m. P. M., and is 
' on the meridian at 3 h. 13 m. A. M. On the last of the 
month it rises at 6 P. M., and crosses the meridian at 
forty-nine minutes past midnight. The right ascen- 



sion of Mars at the middle of the month, November 15, 
is 5 h. 51 m. 4 s., and its declination north 24° 55'. 

JUPITER. 

Jupiter is in the morning sky and may be well ob- 
served telescopically at five o'clock. 

It is in the constellation Leo, about nine degrees east- 
ward from the bright star Regulus in that constella- 
tion. 

Jupiter is in /Conjunction with the moon on the morn- 
ing of the twenty-eighth at 4 h. 18 m., when the planet 
will be 3° 8' north of the moon. Jupiter is in quadra- 
ture with the sun on the last day of the month. 

On November 1, Jupiter rises at 1 h. 12 m. A. M. and 
passes the meridian at 7 h. 48 m. A.M. On the last day of 
the month it rises at midnight, and passes the meridian 
at 6 o'clock in the morning. The right ascension of 
Jupiter on November 15 is 10 h. 39 m. 43 s. and its de- 
clination north 9° 29' 43'. 

SATURN, URANUS, AND NEPTUNE. 

Saturn is in conjunction with the sun on November 
13, at 9 A.M. 

Uranus is also in conjunction with the sun on the 
morning of November 16, at 10 o'clock ; and hence 
both these planets are invisible. 

Neptune is in the morning sky in the constellation 
Taurus. 

Its right ascension on November 1 is 5 h. 16 m. 24s. ; 
declination north, 21° 37' 58'. Its apparent motion is 
slowly retrograde. 

THE NOVEMBER METEORS. 

A display of the November meteors should be 
watched for on the mornings of the thirteenth and 
fourteenth. The grandest shower is expected to occur 
in 1899, being the recurrence Of the great showers of 
1833 and 1866 ; but good displays are expected for the 
next few years as we approach the maximum period. 
The radiant point of these meteors is in the constella- 
tion Leo, and from this fact they are often called the 
Leonids. The weather proving favorable, an attempt 
will be made by the writer to photograph this shower 
of meteors every year, until after 1899 at least, and 
should he succeed, reproductions of the plates will be 
laid before the readers of the Scientific American. 

Smith Observatory, Geneva, N. Y. 



Production of Clirome Ore in Turlier. 

Mining industry in Turkey has hitherto been much 
neglected, and it is only during the last few years that 
permission to sink shafts has been granted. This has 
led to a considerable increase in the output of ores of 
all kinds. The Montan und Metall Industrie Zeitung 
says this is especially the case with respect to chrome 
ore, which is worked on a large scale in the vilayet of 
Kossovo, where it exists in considerable quantity, 
being chiefly exported to Germany and Great Britain, 
and in a less degree to Austria-Hungary, where it is 
treated especially at Hrastiugg, in Carinthia. Up to 
1894 the chrome mines were worked by the Ottoman 
government without firman — that is, without special 
authorization from the Porte ; and the small quantity 
of ore raised found a ready market. At the present 
time the chances in favor of working chrome mines are 
improved, on account of the concessions granted by 
the Turkish government, which authorizes the extrac- 
tion, without firman, of two hundred ten ton wagon 
loads on payment of a government tax of nine Turk- 
ish pounds, with an export duty of half a Turkish 
pound per wagon (Turkish pound equals $4.50). 
When there is a firman the government tax is reduced 
one-half, and there is no limit to the quantity which 
may be extracted. In 1895 Germany received from 
Turkey, through Hungary, more than 8,000 tons of 
chrome ore. 



Tbe Danube Sblp Caual. 

The great engineering work of removing what is 
known as the "Iron Gates," in the River Danube, has 
been completed, and on September 27 the new canal 
was formally thrown open to navigation, with elaborate 
ceremonies, by Emperor Francis Joseph. His Majesty 
was accompanied by King Carol, of Roumania, and 
King Alexander, of Servia. The procession of steam- 
boats which passed through the Iron Gates showed 
how successfully the work of removing the obstacles to 
navigation has been accomplished. For forty years the 
passage of the Iron Gates has been diflBcult and possi- 
ble only on an average of 117 out of the 225 days during 
which navigation is open. The obstruction between 
Bazias and the Iron Gates has been removed and a 
canal has been excavated through the Prigada and 
other reefs of the Iron Gates along the southern or 
Servian side of the river. The canal through the rocks 
is about two miles long, 260 feet wide, and 10 feet deep, 
so that the Danube will now be navigable for the 
largest river steamers from Vienna to the Black Sea. 
The whole work cost nearly $10,000,000, and owing to 
carlessness in blasting operations, some 200 workmen 
lost their lives. The opening of the Danube to easy 
navigation will doubtless develop the Danube traffic to 
a tremendous extent. The formal opening of the canal 
was the crowning feature of the Hungarian millennium 
festival 
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AN AUTOMATIC AXLE LTTBBICATOB. 

The illustration represents, in longitudinal section 
and perspective, a novel oiling device for the axles and 
wheels of vehicles, which is simple and reliable in con- 
struction and automatic in operation, lubricating the 
axle spindles and boxes of the wheels for a considera- 
ble period of time without replenishing the lubricant, 
and rendering it unnecessary to remove the wheels in 
supplying the lubricant. The improvement has been 
patented by Addison C. Holt, of Lynchville, Me. An 
oil cup communicates with a vertical passage in an en- 
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HOLT'S VEHICLE AXLE OILING DEVICE. 

larged portion of the axle spindle, and this passage 
communicates with another which extends centrally 
through the spindle, and from which branch lateral 
feed passages, that cut through the outer surface of the 
spindle. From the vertical passage below the oil cup 
a smaller supplementary oil passage also teads, with a 
slight inclination, to the packing ring in the hub box. 
An outer cap nut draws the wheel hub into correct 
position on the spindle, and when the vehicle is moved 
oil is automatically fed from the cup into the lubricat- 
ing passages. The spindle of the axle works automati- 
cally to distribute the oil with or without the oil cup, 
and there are shallow peripheral grooves in the spin- 
dle to recei\'e any residuum that may form from the 
lubricant. The supplementary oil passage lubricates 
the spindle by infiltration through or around the wash- 
er, should the other passages become clogged, and a 
flanged collar perfectly excludes dust or other impuri- 
ties from the joint between the spindle and its box. 



A NON EEFILLABLE BOTTLE. 
The invention shown in the illustration relates to 
that class of bottles known as "safety bottles," which 
are designed to prevent the refilling of the same after 
the contents have been removed. It has been patent- 
ed by Mr. Henry C. Small, of 16 Cushman Street, 
Portland, Maine. The neck of the bottle is provided 
at its upper end with a deep fillet, and at a suitable 
distance below the bottom edge of the fillet an annular 
bead or rim is also formed on the neck. A glass cap. 
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SHALL'S NON-BEFILLABLE BOTTLE. 

Fig. 2, is provided, which has a slightly thickened 
lower edge, adapted to rest, when said cap is adjusted 
over the neck of the filled and corked bottle, upon the 
annular bead. The annular space between the cap 
and the neck of the bottle is filled with some hard, 
quick drying cement, or, if preferred, the lower rim of 
the glass cap can be fused down upon the bead. The 
contents of a bottle sealed in this way cannot be re- 
moved without breaking the cap, and when this is 
done the bottle is practically destroyed for the purpose 
for which it was originally used, as any attempt to use 
it a second time would be certain of detection. The 



cap. moreover, forms a hermetical .seal for the bottle, 
and it may be made in colors and utilized as a trade 
mark. 

. ^ » ■ » » 

Science Notes. 

All interested in physics will hear with regret of the 
death of Mr. Hippolyte Fizeau, which has taken place 
at age of 77. Mr. Fizeau will, of course, be remember- 
ed for his classical researches on the measurement of 
the velocity of light, not to mention his other work in 
physical optics and allied branches of science. 

Prof. Thomson, in his address to section A of the 
British Association recently, sums up our knowledge in 
regard to the true nature of X rays in the following 
words : " Though there is no direct evidence that they 
are a kind of light, there are no properties of the rays 
which are not possessed by some variety of light." 

The death is announced of M. Henri Aim6 Resal, the 
distinguished mining engineer, at the age of sixty- 
eight. He was a member of the Academy of Sciences, 
president of the Soci^t^ Mathematique de France, 
editor of the Journal des Mathematiques Pures et 
Appliqu6es, and author of numerous treatises on min- 
ing and mechanics. 

A member of the Zurich Medical Society recently ex- 
hibited a self-registering clinical thermometer on which 
there were no degree marks. The instrument could be 
left with the patient's family to take the temperature 
in the absence of the physician, and the latter could 
then read it by means of an attachable scale of glass or 
metal. — Medical Record. 

Foreign medical students in France have had their 
position defined by the minister of public instruction. 
They are divided into two classes. Those wishing to 
practice in France must produce a French diploma pf 
bachelor of arts or some equivalent diploma ; others 
will be allowed to complete their studies, but their 
diplomas will not give them the right to practice in 
France. 

A monument in memory of the mineralogist and 
poet, Franz von Kobel, was unveiled in Munich on July 
19, says Science. Franz von Kobel, who died in 1882, 
was for over fifty years professor of mineralogy in 
the University of Munich and made many contributions 
to all departments of the science, and was also well 
known among the people for his poems in the Bavar- 
ian dialect. 

A second International Art Exhibition will be held 
in the city of Venice from 22d of April to 31st of 
October, 1897. The exhibition will contain pictures, 
sculptures, etchings, and drawings. Signor Filippo 
Grimani, mayor of Venice, is the president of the ex- 
hibition. The total amount of prizes to be awarded 
to artists will not be less than 40,000 lire. Prizes will 
be given tor the best critical essays on the exhibition. 

We have it on the authority of Prof. W. Ramsay and 
J. Norman Collie that, by fractional diffusion through 
porous tubes,' argon yields two portions, of which the 
lighter has a density of 19"93, the heavier of 20'01. 
Similar experiments with helium gave densities of r874 
and 2'133 for the two extreme portions, results which 
were confirmed by measurements of the retractive 
indices by Lord Rayleigh. Both specimens, says 
Nature, gave spectra which were absolutely identical, 
and hence the possibility is suggested of there being 
here a true separation of light molecules from heavy 
molecules of the same substance 

The attention of the biological section of the British 
Association was drawn to the construction of micro- 
tomes by a communication from Prof. C. S. Minot, of 
the Harvard Medical School, Cambridge, Mass. In 
recent years there has been a growing and justified 
demand for microtomes to make good sections of great 
thinness, if possible, not over one five-hundredth of a 
millimeter or 2 microns (0002 mm.) In the automatic 
microtome, worked by a revolving wheel, devised by 
Prof. Minot, which was now made in England, Ger- 
many, and Prance, as well as in America, the attempt 
is made to secure mechanical perfection, and so far suc- 
cessfully that sections of 1 300 mm. may be made with 
it. This microtome is, however, adapted only to cutting 
objects embedded in paraffin. 

A paper on a new method of preparing alloys was 
recently read before the Paris Academic des Sciences 
by M. Moissan, according to whom alloys of refractory 
metals can be prepared by projecting a mixture of the 
oxide with powdered aluminum into a bath of liquid 
aluminum. The heat set free by the oxidation of the 
aluminum is sufficient to carry on the reaction. Alloys 
of aluminum with nickel, molybdenum, tungsten, ura- 
nium, and titanium have been obtained in this way. 
In a paper entitled " A Study of Melted Vanadium and 
its Carbide," M. Moissan says : Vanadium pentoxide, 
reduced by carbon in the electric furnace, yields an 
ingot of metal which always contains an appreciable 
amount of carbon. If the time of heating is as short 
as possible, a metal containing only 5 per cent of car- 
bon can be obtained ; by prolonging the time of heat- 
ing the percentage of carbon is increased to 18 "5 per 
cent, indicating the formation of the carbide VC. The 
carbide is not attacked by water at the ordinary tem- 
perature. Vanadium forms alloys with iron, copper, 
and aluminum, but not with silver. 



A Great Ijen8 Finlahed. 

The lens for the great telescope of the new observa- 
tory at Lake Geneva, Wis., the finest and largest tele- 
scope lens in the world, has been completed after two 
and a half years' labor, and now lies at the workshop 
of Prof. Alvin Clark, in Cambridge, awaiting the orders 
of the Chicago University authorities. Its focal distance 
is 61 feet, the extreme diameter of the clear aperture is 
4i;j^ inches. The crown is about 3 inches thick at the 
middle and 1!4 inches thick at the outer edges, and 
weighs 205 pounds. The flint weighs 310 pounds. The 
lens and its iron ring and cell weigh about 1,000 pounds. 

The cost of the glass plates in Paris was $40,000, and 
the entire cost of the lens is estimated to have been 
$100,000. For its journey west it will be wrapped in 
flannel and bedded in curled hair in a box mounted on 
springs and packed with excelsior in a larger box. It 
will ride in the center of a parlor car and will be accom- 
panied by four men. 



A NOVEL POST FASTENING. 
To facilitate the securing of standards or posts to a 
flooring without damage to the floor, as may be desira- 
ble in the erection of removable partitions in office 
buildings, etc., the improvement shown in the accom- 
panying illustration has been invented and patented 
by Jo.seph Schmidt, of No. 257 East Seventy-eighth 
Street, New York City. A suitable metal casing is made 
fast in an opening formed in the floor, the top plate 
being flush with the floor, and a screw adapted to en- 
gage the bottom of a post is arranged to move vertically 
in the casing and through a hole in the plate. This 
screw has on its lower end a flange adapted to engage 
the bottom of the casing, and its lower portion has 
a worm engaged by a worm wheel on the lower end 
of an upwardly extending adjacent shaft adapted 
to be turned by a screw driver, or it may have a 
squared end adapting it to be turned by a wrench. 




SCHMIDT'S POST FASTENING. 

Resting on a collar on the vertical screw is a plate car- 
rying pointed lugs which extend up through openings 
in the top plafe to pass into the lower end of the post 
and afford additional security to that given by the cen- 
tral screw when the latter, rotated by the shaft, is 
turned into the post. If desired, the casing may be 
placed in the lower end of the post and the screw made 
to engage the flooring, and for this purpose a beveled 
gear is placed on the turning shaft, the gear meshing 
with a pinion on a short shaft extended through the 
side wall of the casing and adapted to be engaged by a 
turning tool. The improvement is also well adapted 
for use in the placing of rail posts, stair posts, etc. 



Artlflcial and Natural Petroleam. 

Writing to the Echo des Mines, M. Francis Laur 
draws attention to the unexpected discovery of the 
artificial production of petroleum, which, he says, starts 
a new question ot great interest to scientists, as to 
whether petroleum is an ancient deposit in the earth's 
surface or is being reproduced to-day in the lower series 
ot measures. Those who consider that the production 
of petroleum is contempoi-aneous are, says M. Laur, 
unable to account for the method of its formation, and 
have to be content with the mere hypothesis of .certain 
obscure reactions which took place in the bowels of the 
earth. Now, liowever, it is only needful to invoke the 
presence of the metallic carbides which exist in the 
central nucleus, and which can be reached by the 
water which is sucked in through the earth's crust, so 
that it is rational to suppose that firedamp, acetylene, 
petroleum, tar, and inflammable gases of all kinds may 
be produced and infinitely modified by the difference 
of pressure and temperature. Arguing from this 
point, M. Laur suggests that Lake Baku must, if this 
is the case, be the outward and visible sign of a natural 
production of hydrocarbides, while the Caspian Sea, 
whose issue has not safar been determined, but whose 
boundary does not grow less, may be regarded as a 
natural means of feeding the important internal labora-- 
tory where the petroleum is produced. 
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THE GBANT MONUMENT. 
The accompanying picture is from a recent photo- 
graph, and illustrates the present condition of the work 
on this imposing structure, of which the corner stone 
was laid with so much state and solemnity in the spring 
of 1893. The magnificent location of the monument, at 
the north end of Riverside Park, on beautifully laid 
out grounds high above the river, renders it a con- 
spicuous object from all parts of upper New York, as 
well as from Long Island Sound to the eastward, from 
far down the bay to the south, and over quite an area 
of the territory of New Jersey to the west, so that the 
progress of the work upon it has been, from the first, an 
interesting subject of general observation and concern. 
The lower portion of the monument is 100 feet square, 
its four sides facing the points of the compass, and the 
main entrance being on the south side. Its height 
from the base line will be 160 feet, or nearly 300 feet 
from the water level of the Hudson River. Over four 
of the six Doric columns forming the entrance will be 
equestrian statues of four generals who commanded 
under Grant, and the monument is to be surmounted by 
an appropriate 
statue or gg-oup. In 
front of the monu- 
ment will be a 
colossal equestrian 
statue of Gen. Grant, 
and in the entabla- 
ture over the portico 
will be worked the 
coats of. arms of the 
several States, de- 
signs of weapons and 
flags being worked 
into the cornices 
above. The pyramid 
at the top ascends 
by steps or terraces, 
and below it are 
windows through 
which visitors may 
look from the inside, 
an outer gallery 
being 130 feet above 
the ground line, and 
the extreme top 
being reached by 
steps above this gal- 
lery. 

The design is the 
work of J6hn H. 
Duncan, of New 
York City, who de- 
signed the Soldiers" 
and Sailors' Memor- 
ial Arch at the en- 
trance of Prospect 
Park, Brooklyn. 
For the entire work 
velunteer subscrip- 
tions have been 
made by the public 
to the extent of 
about five hundred 
thousand dollars., 
the* last three 
hundred and fifty 
thousand dollars 
having been raised 
by the energetic work 
of the Grant Monu- 
ment Association, 
under the able direc- 
tion of its president, 
Gen. Horace Porter. 



made under somewhat adverse conditions. In a strong 
wind the aeroplane soared suddenly and unexpectedly, 
carrying With it four operators who were holding the 
ropes, and lifting them 100 feet into the air. The com- 
bined weight of the four brought it down again soon, 
without accident ; while the performance of the ma- 
chine in this emergency was peculiarly gratifying to 
the inventor. The apparatus is modeled after the 
general form of an albatross, but has seven wings. 



Flaoresceut Screen for Roentgen Bays. 

R. W. Buttemel^ gives the following, instructions for 
making a fluorescent screen : Brush over a piece of 
black card with gum, and sift the salt over it. 1 have 
used this method with calcium tungstate (scheelite) ; 
but this salt, though brilliant, phosphoresces as well 
as fluoresces, thus giving a foggy image after a few 
consecutive trials. Or, mix the powdered salt with 
collodion (flexible, i. e., containing a percentage of cas- 
tor oil), and coat the card or aluminum foil with it. I 
have found this method most successful with barium 




Aerial Fllsrhls. 

Elaborate experi- 



THE GRANT MONUMENT APPROACHING COMPLETION. 



ments in aerial locomotion are in progress at Dune 
Park, Northern Indiana, near Lake Michigan, under 
the direction of Mr. Octave Chanute. ■ The experi- 
ments began two months ago. Since then the ma- 
chines have been reconstructed. Mr. A. M. Hering 
is assisting Mr. Chanute, and has invented a regulator, 
which is attached to the apparatus. Beginning 
September 1, a large number of flights have been made 
without a bruise or a break. A distance of 300 feet 
has been covered, at the height of say 30 feet from 
the ground, with less jar and shock than a ride in a 
rubber tired carriage. Two men carry the apparatus 
up the sand hill. At a height of 35 feet up the machine 
is lifWa, and Mr. Hering fits himself under it and 
allows the wind to raise it. His arms fall over the bars 
provided. He makes two or three quick steps toward 
the lake, and the machine soars from the ground and 
darts through the air with a velocity described as rival- 
ing that of an express train. The motion is horizontal, 
without any swaying motion. To stop the machine, 
the operator moves his body enough to tilt the appa- 
ratus slightly upward in front, when it coasts gradually 
and Slowly to the ground. The experiments of Sep- 
tember 10 were considered unusually favorable, because 



platino-cyanide on aluminum toil. Or coat the card or 
foil with dilute flexible collodion, and sift the salt over 
it. I have used this method with Melckebeke and Van 
Heurck's fluorescent salt, which appears to be an or- 
ganic salt of uranium. But in all ca^^es success depends 
on finely powdering and sifting the (carefully dried if 
necessary) salt. I use 130 to the inch. — Photography. 



A' Voice from Colorado. 

The Scientific American of October 10 contains a 
very interesting and finely illustrated article on " Tall 
Buildings of New York." Besides giving reasons for 
their erection, and much additional matter concerning 
their use and cost, it presents a table of acreage covered 
by them, from which we glean that there are over 87 
acres of floor space above the seventh story, IJ^ acres 
above the twenty-third story^ and 0'03 acre on the 
twenty-ninth floor in that city. The tallest building is 
in Park Row — 387 feet ; six stories above the pinnacle of 
the spire of Trinity Church. The Scientific Ameri- 
can, by the way, is one of the most entertaining, as 
well as instructive, papers in the United States. — The 
Herald, Eaton, Colorado. 



Curious Inventions. 

Take out inventive genius, says the American Artisan, 
and this would be a sorry world. A mere enumera- 
tion of some of even the lesser wonders that a wave of 
the magician's wand of Yankee ingenuity has given 
the word is full of suggestion. Here is a little wrinkle 
of i^rention that is simplicity itself. The larvse of noc- 
turnal moths have always been a bete noir td apiarists, 
as they have, a great predilection for hpney and young 
bees. Automatic machinery run by clockwork lor 
opening and closing these hives would be quite expen- 
sive. Inventive genius tackles this problem and finds 
a ridiculously sinple solution. When the hens go to 
roost, their weight on the perch may be utilized for 
actuating a mechanism which shuts the doors of the 
beehives. When the shrill chanticleer welcomes the 
dawn of another day with his cock-a-doodle-do and the 
hens fly down to go worm gi-ubbing, the doors of the 
beehives open again. » 

The two little strips of cork on the nose pieces of eye- 
glasses make theiii vastly more comfortable, as many 
of us can personally testify, yet optical science had 

shaken off her swad- 
dling clothes for 
quite a number of 
years before the cork 
strip came forward. 

Other inventions 
that we have noted 
jfroma perusal of that 
fiiost interesting vol- 
ume, the Patent Re- 
port, are artificial 
hens' eggs, where 
shells are made by a 
blowpipe from a 
moist composition of 
lime and gypsum. 
The whites are made 
of sulphur, carbon 
and beef fat, and the 
yelks of beef blood 
and magnesia colored 
with chrome yellow. 
May we be delivered, 
exclaims the Artisan 
editor, adding, the 
good old-fashioned, 
hen egg is good 
enough for us. 

A month or two 
ago a patent was issu- 
ed to a man who had 
a hat-raising contriv- 
ance. By contracting 
the brows your hat 
would be automati- 
cally lifted in case 
you met a lady ac- 
quaintance. For arm- 
less men this might 
be a good thing. An- 
other inventor wants 
to go the Takamine 
process one better 
and give us a seaweed 
whisky. If that 
would not make us 
see sea serpents, I 
don't know what 
|yould. 

:; If another patent- 
ed scheme works all 
right Oklahoma gen- 
tlemen won't make 
work for the St. 
Louis and Chicago 
coroners any more by 
blowing out the gas, 
as the breath tilts a delicately balanced electrode and 
gives an alarm in the office of the hotel. There is a 
pneumatic sole for shoes to lessen the jar of walking, 
and a process has been patented for weaving textile 
fabrics from thread spun from peat. A talking watch 
contains a miniature phonograph and cries out the 
hour when the stem is pressed. The idea of punching 
pin holes in eggs to keep them fresh by supplying the 
contents with fresh air has been patented. A wash- 
able paper, from which writing in ink may be remov- 
ed after the lapse of any time, is made of rag pulf>, glue 
and asbestos. The manufacture of it has been for- 
bidden in Germany, because it might help fraud. 
Another patent is for making gold leaf so thin that 
four million sheets are required for an inch thickness. 
This sort of gold leaf is deposited by electricity on 
sheets of copper and is quite transparent. 

. ■< <•»» 

Mr. C. a. MmchelI/ reports in the Analyst the re- 
sults of an analysis of human fat, according to which it 
consists of about seventy percent of liquid acids, pimci- 
pally oleic acid, thirty per cent of solid acids, probably 
palmitic, with small amounts of stearic and myristic 
acids, and traces of lower volatile acids. 
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How to Prolong Life* 

As the question of food enters so largely into the sub- 
ject of long and healthy life, some suggestions seem 
called for in regard to what may be considered most 
suitable for persons of sixty and upward. It has been 
urged that a return to nature, or to the food which 
primitive man nourished his body upon, would be the 
right thing to do. Fruits and nuts appear to have 
been his dietary, and not flesh and vegetables. Oranges, 
apples, grapes, figs, bananas, dates, prunes, peaches, 
and, in fact, all kinds of sweet fruits and tomatoes are 
good, because they are deficient in nitrogen and free 
from the earth salts of other kinds of food. Starchy 
foods are more difficult to diprest than fruits and meats. 
Nuts, such as almonds, Brazil nuts, filberts, walnuts, 
hickory nuts, and similar products abound in nourish- 
ment and furnish the necessary heat for the body. 
Eggs, fish, cheese, milk, especially buttermilk, and 
poultry of all kinds supply variety. Starch foods are 
clogging to the system, producing constipation. In- 
valids are always put upon toasted bread, because the 
heat acting upon the starchy portions turns it into dex- 
trine ; this, being changed to glucose by the action of 
the stomach, is easily disposed of. Glucose is the sugar 
of nature as found in ripe sweet apples and in honey. 

Tea, coffee, wine, and beer, as well as all alcoholic 
drinka, are to be taken in extreme moderation, as they 
are mere stimulants and have no nutriment, or at least 
very little. Milk is a better drink. As every one knows, 
if you eat slowly, you do not need to drink at all. And 
that is one of the great advantages of a fruit diet. You 
get enough of the best quality of water distilled by na- 
ture in the fruit, which is also aperient and cooling to 
the blood, already too much heated by starchy foods. 
Exclusive vegetarianism seems to be injurious to the 
human system. But people who advocate a diet of 
fruits and nuts, omitting starch foods and too much 
bread, are not vegetarians ; for they get the heat and 
strength necessary for health from nuts, lean meats, 
lamb, veal, and young animals whose systems have not 
had time to get clogged with the objectionable earth 
salts. If fresh fruit cannot be obtained at all times, 
dried figs, raisins, and dates can be steeped in hot 
water and thus brought to an almost fresh condition. 
As for whole meal or Graham bread, the merit that it 
may have is offset by its irritating effects upon the 
stomach and intestines, produced by the indigestible 
bran particles. Sugar furnished by nature in the form 
of glucose is ready for assimilation ; on the contrary, 
sugar from cane, beets, maple, and sorghum is insolu- 
ble by the system until it has undergone the process of 
digestion, both in the stomach and the intestines. Now, 
as salt, pepper, and all irritants, as well as stimulants, 
are goads to the nervous system, the human body, if 
treated naturally, does not require them. Animal in- 
stinct indicates the law of nature. Since Cuvier's time 
zoologists have been telling us that man belongs to the 
frugivorous animals. He is allied to the manlike apes, 
which live entirely on nuts and fruits, never eating 
other animals or cereals. 

Dr. DeLacy Evans in his book "How to Prolong Life" 
gives over twenty pages to tables of analyses of 
foods. As compared with the nourishment they 
give, fruits and nuts have the least proportion of 
earthy salts. Animal flesh comes next, then vege- 
tables, and fourth in rank we have cereals and 
pulses, which are shown to have the largest 
amount of the earthy matters. From the analysis 
we see that fruits as distinct from vegetables have 
the least amount of earth salts. We also notice 
that they are to a great extent free from the oxi- 
dized albumens — glutinous and fibrinous sub- 
stances ; and many of them contain acids — citric, 
tartaric, malic, etc.— which when taken into the 
system act directly upon the blood by increasing 
its solubility, by thinning it ; the process of circu- 
lation is more easily carried on and the blood flows 
more easily in the capillaries — which become less- 
ened in caliber as age advances — than it would if 
of a thicker nature. These acids lower the tem- 
perature of the body and thus prevent the wasting 
p rocess of oxidation or combustion in the system. 
Rice is easily digested and an excellent food, except 
that it abounds in earth salts. Fruits are not only 
digested in the first stomach, but they have a 
large part of their nourishment already in a condi- 
tion to be absorbed and assimilated as soon as 
eaten. The food elements in bread and cereals 
have to undergo a process of digestion in the 
stomach, and then be passed on to the intestines 
for a still farther chemical change before they are of 
use to the human system. This is the great advantage 
of a diet of lean meats and fruits. 

Overwork is not expected from a stomach already 
jaded, and the nervous wear and tear of the organs of 
life are avoided. Distilled water should always be used 
both for drinking and cooking, if it can be obtained. 
Rain water, if filtered, is perhaps the next best, though 
not free from objections. Grapes, say numerous au- 
thorities, act very much like mineral waters on the 
human system. But they are better, because at the 

• William Elnnear, in the North American Bevlew, Angnat. Condensed 
for Public Opinion, from whence onr copy. 



samo time they nourish the body. Nutrition is in- 
creased, secretion promoted, action of the liver, kidneys, 
and other excretory organs improved, and the phos- 
phoric acid, of which they contain a considerable 
amount, acts favorably on all the bodily functions, es- 
pecially on the brain. As is well known, the sugar of 
the grape requires no digestion, but is taken almost at 
once into the blood. Dextrine from the grape promotes 
the secretion of pepsin and thus favors digestion. Most 
of the vegetarians eat grapes, though they may prefer 
pease. Stimulants often assist digestion, but that di- 
gestion is best which does not need them. 



BULLETS FUSED BY lUPACT. 
Mr. H. L. Bridwell, of Cincinnati, sends us an inter- 
esting photograph, which we re- 
produce. He says : " This is a 
ball from a Springfield rifle 
pierced by a ball from a Krag- 
Jorgensen rifle (the new army 
magazine gun), and was picked 
up by Lieut. B. W. Atkinson, 
6th U. S. Infantry, on the army 
rifle range near Ft. Thomas, Ky. 
(near Cincinnati). The large 
ball was buried in the turf dur- 
ing rifle practice about three 
years ago, and has been struck 
and pierced by the steel-jacketed nickel-plated bullet 
of the new rifle, which has fused the two together by 
the heat. 



shown. While electricity dominated everything within 
the building, the 'cable men had an exhibit outside 
which attracted much attention, a mammoth cable 
being the chief attraction. The papers were of great 
interest. 




AN OPTICAL ILLUSION. 

The simple toy illustrated in the engraving has 
printed on the underside the rather high sounding 
title "X Ray Machine. Wonder of the age !" Butitis 
neither an X ray machine nor a wonder. It is simply 
a reduced copy of an ancient trick. The two cylinders 
mounted on the base with a space between them are 
perforated axially and are supposed to represent coils. 
When the eye is applied to the end of one of these 
cylinders, objects may be clearly seen through them, 
and when a coin is slipped between the ends of the 
cylinders as shown in the cut, it offers no obstruction 
to the light. Objects can apparently be seen through 
the coin. Fig. 2 affords an explanation. The hole in 
each cylinder is intercepted by a mirror arranged at an 
angle of 45° with the axis of the cylinder, and in the 
base are two mirrors arranged parallel with the first 
two as shown. A hole extends downward from the 
central hole of each cylinder, so that light entering at 
one end of the machine is reflected downward at right 
angles by 'the first mirror, thence forward by the 
second mirror to the third, which throws it up to the 
fourth mirror, by which it is reflected to the eye. It 
will thus be seen that the light never passes entirely 
through the cylinders, and the observer does not see 
through but around the coin. 

The old device which preceded this was on a much 
larger scale, and was generally used in connection 



The Ocean mall Service. 

Capt. Brooks, superintendent of the foreign mails 
service, has prepared a statement showing the number 
of trips made a year by the transatlantic steamers, the 
average time occupied in each trip and the quickest 
time made in conveying the United States mails from 
New York to London and to Paris during the year end- 
ing July .1. The number of hours stated does not 
indicate the time consumed in the voyage only, but the 
period elapsing between the actual receipt of the mails 
at the post office in New York and their delivery at the 
post office in London or Paris. 

The statement of the quickest time made by the re- 
spective lines is as follows : 

Cunard (New York to London, via Queenstown). — 
Lucania, 11 trips, 157'1 hours ; Campania, 12 trips, 158'1 
hours ; Etruria, 12 trips, 169-5 hours ; Umbria, 13 trips, 
174 hours ; Servia, 2 trips, 201 hours ; Aurania, 7 trips, 
201-9 hours. 

Hamburg- American (New York to London, via South- 
ampton). — Fuerst Bismarck, 7 trips, 170-3 hours ; Nor- 
mannia, 7 trips, 144-7 hours ; Augusta Victoria, 7 trips, 
178-1 hours; Columbia, 6 trips, 177-1 hours. 

White Star (New York to London, via Queenstown). — 
Teutonic, 13 trips, 1702 hours ; Majestic, 12 trips, 173-6 
hours ; Germanic, 11 trips, 197 hours ; Britannic, 13 
trips, 210-4 hours ; Adriatic, 2 trips, 232-3 hours. 

American (New York to London, via Queenstown 
and via Southampton). — New York, 15 trips, 172-1 
hours ; St. Louis, 13 trips, 168-6 hours ; St. Paul, 10 
trips, 169-7 hours ; Paris, 12 trips, 179-2 hours ; Berlin, 
3 trips, 218-4 hours. 

North German Lloyd (New York to Ijondon, via 
Southampton). — Havel, 12 trips, 184-6 hours ; Lahn, 10 
trips, 183-1 hours ; AUer, 9 trips, 190-5 hours ; Spree, 12 
trips, 186-1 hours; Trave, 8 trips, 191-5 hours ; Saale, 9 
trips, 196-3 hours ; Ems, 5 trips, 199-7 hours; Fulda, 4 
trips, 201-2 hours ; Kaiser Wilhelm II, 1 trip, 219 hours; 
Werra, 1 trip, 226-7 hours. 

General Transatlantic (New York to Paris, via Havre) 
— La Touraine, 10 trips, 186-3 hours ; La Bretagne, 6 
trips, 1941 hours ; La Bourgogne, 12 trips, 199-5 hours; 
La Champagne, 7 trips, 196-9 hours ; La Gascogne, 10 
trips, 200 hours ; La Normandie, 7 trips, 201-6 hours. 




X BAT MACHINE WITH NO Z BAT. 

with a brick, which, of course, had the same trans- 
parency as the coin. 



street Rallnray Association. 

The fifteenth annual meeting of the American »ueet 
Railway Association began at St. Louis, Mo., October 
20. The Auditorium was used for the convention, 
and all of the space not needed for the seating of dele- 
gates and visitors was filled with a display of street cars 
and appliances. Everything pertaining to the busi- 
ness was on exhibition. Necessarily the electrical appli- 
ances formed the greatest part of the exhibition, the 
latest and most novel developments in that line being 



Tidal and Seismic Waves. 

Alluding to the recent disastrous storm on the Atlan- 
tic coast, the New York Tribune remarks, in relation to 
what are termed tidal waves in connection with these 
storms, that they were merely very high and stormy 
tides, swelled to unusual height and fury by the wind. 
They inundated low-lying coast towns and swept away 
some buildings. They differed in no respect save 
degree from the ordinary tides that daily flow and 
ebb. Strictly speaking, every flowing tide is a 
tidal wave, and a mighty wave it is too, as it is 
seen in such places as the Bay of Fundy, or, still 
more notably, in the bore that rushes up the 
Amazon, the Hoogly and other rivers. 

The same name has sometimes been applied, 
with less propriety, to the most dreadful of all 
ocean phenomena, namely, the waves caused by 
earthquakes or submarine eruptions. Such was 
that at Lisbon, in 1755, which rolled up the Tagus 
forty feet high, and that on the coast of Peru 
in 1868, which carried the United States warship 
Wateree a mile and a half inland and left her 
there, stranded high and dry, and that on the 
coasts of Java and Sumatra in 1883, when the 
Krakatoa eruption turned day into night and 
reddened sunsets all over the world for weeks 
and months. Such a wave has this year raged 
upon the coast of Japan with a devastating 
fury compared with which the " tidal wave " 
on the Florida coast seems but a gentle summer 
surf. 

According to the official report of the Japanese 
government, there was no warning of this catas- 
trophe. The barometer gave no indication of 
trouble. The weather was fair, the sea was calm. 
A slight earthquake shock was felt, a common 
enough thing in that part of the world. Then a 
booming noise was heard a little distance out at 
sea, swiftly increasing until it was like the roar of 
a dozen batteries of artillery. Then, in a moment, 
three waves rolled in, each from thirty to fifty feet 
high, one close behind the other. Within two minutes 
all was over. The coast was ravaged for more than 
300 miles. A score of ships were stranded far in- 
land ; as many towns and villages were wholly swept 
away, 12,000 buildings were destroyed, and 20,000 lives 
were lost. Scientists call that a seismic wave, as it 
truly was, having absolutely nothing to do with the 
tides, and being caused directly and entirely by seismic 
disturbance of the ocean bed. From such our coasts 
arn, happily, exempt. 
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THE KINET08C0FE 8TEBE0FTIC0H. 

(Continued from first page.) 
tare after another merges into the next, the sense of 
motion is conveyed to the brain. Carrying out this plan 
with scientific accuracy is what the kinetoscope and 
similar machines do. Various projecting machines have 
been introduced under such names as the vitascope, the 
phantascope, cinematographe, kineopticon and bio- 
scope, and have been in use in several of the variety 
theaters of this city. Our illustrations describe more 
particularly the vitascope, said to be designed by Mr. 
Edison, but which is similar in detail and construction 
to the phantascope invented by Mr. Charles F. Jenkins, 
who has originated new ideas concerning the details of 
projection and of the mode of taking the original pic- 
tures. Mr. Jenkins has furnished us with a series of 
photographs made with his camera, shown in our up- 
per engraving. The various successive motions of 
" practicing putting the shot " are shown in these fifteen 
pictures, and may be traced by beginning at the lower 
left hand comer and reading upward for each column of 
pictures. 

His device for taking the views is shown in Pig. 5, 
exterior Fig. 6. On a shaft is fixed a disk supporting 
four lenses, and geared to the shaft is a smaller shaft 
arranged vertically, engaging a bevel gear on the axis of 
the film-winding reel. As the shaft is revolved by the 
handle outside, the lenses are brought respectively be- 
hind the opening in the front of the box and transmit 
the momentary image, as they pass the opening, to the 
moving sensitive film going in the same direction as the 
moving lens and at the same speed, the exposed film at 
the same time being wound up on the top reel. With 
the same apparatus the positive pictures on a roll of 
film may be reeled off from one spool to the other, be- 
ing projected by the electric light in the rear, and illu- 
minated by the rotating condensers, one for each lens, 
to the eye looking through the lens aperture or upon a 
small screen, reproducing in sequence the motions as 
originally taken. By this method the use of slitted 
rotating disk shutters is avoided ; there is greater 
illumination, more detail in the pictures and they may 
be made somewhat larger, which greatly assists in their 
better reproduction on the screen. 

The pictures are made at the rate of twenty-five to a 
second, about three-quarters of an inch in diameter and 
one-quarter of an inch apart, on a continuous sensitized 
celluloid strip about one and a half inches wide, having 
perforations in its edges in which the sprocket wheels of 
the projecting device engage. 

Fig. 1 shows the complete projecting apparatus hav- 
ing in the rear a compact Colt electric arc lamp, in front 
of that a condenser, next in advance of that the ribbon 
picture film traveling from the upper to the lower reel, 
and finally the lens for projecting the illuminated image 
on the screen. On the rear, between the condenser and 
film, is observed the electric motor for operating the 
feed mechanism. Fig. 8 is another view of the stand 
complete showing the resistance coil used to modify the 
strength of the current, running lengthwise between 
the two ends of the stand, switches, etc., for regulating 
the application of the current. The film, after passing 
behind the lens, is wound up on the reel below. 

In Fig. 3 the use of the apparatus in a theater is 
shown. It is placed in a cabinet surrounded by cur- 
tains in an upper gallery, the images being thrown 
forward upon a screen erected on the stage. In pro- 
jecting pictures of this kind it has been usual to em- 
ploy shutters operating in unison with the movement 
of the picture ribbon, but after a series of experiments 
it was found the same effect of motion could be pro- 
duced by causing the ribbon itself to have an inter- 
mittent movement without the use of shutters at all, 
which greatly simplified the apparatus. Allowing that 
twenty-five images pass before the lens per second, it 
has been ascertained that the picture may remain sta- 
tionary Yh of that interval and another picture sub- 
stituted in the remaining -^ of the interval without 
destroying the continuity of effect as observed by the 
eye. The film- working device, based on this idea, will 
be seen more in detail in Fig. 4. The electric motor 
operates a main shaft, to which is geared a worm en- 
gaging a gear on the shaft of the main sprocket pulley 
that draws the picture ribbon downward at a uniform 
speed. Back of this shaft may be seen the main shaft, 
intended to rotate rapidly, on the end of which is a 
disk having a roller eccentrically fixed thereto. Just 
behind this is the standard, supporting spring tension 
fingers through which the film passes. 

The operation is as follows : From the supply reel 
at the top the picture ribbon passes downward 
through the spring tension fingers behind the lens, 
and, as it is drawn forward by the main sprocket 
pulley, is quickly pulled downward by each 
rotation of the rapidly moving eccentric roller on 
the disk, which movement changes one picture 
for another. The sprocket pulley meanwhile takes 
up the slack of the ribbon, so that at the next rotation 
the eccentric roller quickly pulls the film down and 
makes the change. From the sprocket pulley the film 
is carried to the winding reel, operated automatically 
from the main shaft by means of a pulley, or, when it 
is desired to repeat the subject over and over, the end- 



less film is allowed to drop into folds in a box located 
under the sprocket pulley, passing out of the rear up- 
ward over pulleys, arranged above the tension spring 
fingers, downward between them again to the main 
pulley. 

Fig. 7 is a diagram of a film-moving mechanism of an 
English inventor, Mr. Birt Acres, which has been suc- 
cessfully operated in London. 

The picture film is taken from an upper reel passed 
over a sprocket pulley downward through a retain- 
ing clamp and over a second pulley at the bottom 
and winding reel. The film passes over both sprocket 
pulleys at a uniform speed, between a stationary and 
swinging clamp operated automatically from the shaft 
of the shutter and holds the fihn stationary when the 
opening of the shutter is behind the lens, during the in- 
terval the picture is projected on the screen. The clamp 
is then released, then the pivoted lever below, with a 
roller on the upper end and pulled inward at the other 
end by a spring, immediately takes up the slack (as 
shown by the dotted lines), and causes, by such sud- 
den movement, the bringing of the next picture into 
position. 

There are several plans for making the quick change 
necessary. That designed by Lumiere Brothers, of 
Prance, is said to be one of the most compact. The film 
is carried forward intermittently by a pawl and ratchet 
movement. 

The effect of these enlarged pictures in motion on 
the screen is very pleasing and novel, those we have 
seen illustrating marching soldiers, railway trains ap- 
proaching a station, street episodes, ocean surf, 
Niagara Falls, bathing scenes, dancing girls, and the 
life in aquariums being remarkably natural and 
effective. 

Worked in unison with the phonograph, it may be 
possible in the near future to reproduce an opera, 
illustrating each movement of the actors, including the 
grimaces and peculiar expressions of their faces, as- 
sisting greatly thereby the understanding of the phono- 
graphic music. 

What other possibilities may be in store for these 
twin instruments remains for future developments to 
determine. The kinetoscope stereopticon may cer- 
tainly be set down as one of the novel improvements 

for the year 1896. 

» I « » » 

Removable Backing for Dry Plates, 

The most common complaint, in reference to backing 
plates to prevent halation, seems to be the " messiness" 
of applying the mixture to the glass. Personally, we 
find none of this annoyance ; and we believe that 
others who have ever actually undertaken to back a 
plate realize that there is really very little mess or 
trouble about the operation. The universal demand is 
for a sort of removable backing that can be attached to 
a plate in an instant and stripped off as quickly ; but 
these, as a rule, are rarely effective. 

The following plan, recommended by Dementjeff, 
looks more promising than any other we have yet 
heard of : 

A sheet of glass is cleaned and talced, and the talc is 
removed from the edges to the width of about a quarter 
of an inch. The plate is then coated with enamel col- 
lodion and allowed to dry ; it is then placed on a level- 
ing stand and coated with a 10 per cent gelatine solu- 
tion to which a little glycerine has been added. 

When this substratum is dry, the plate is coated with 
colored gelatine, prepared as follows : 

Twelve parts of gelatine are allowed to swell in 90 parts 
of water, melted in a water bath, and then 8 parts of 
sugar and 80 parts of glycerine are added. The mix- 
ture is then colored with aurine, chrysoidine, and 
methyl violet ; the following proportions being used : 

Gelatine eolation (as above) 60 parts. 

Satniated alcoholic solution of chiyeoiiUne 2 " 

" " " anrine 2 " 

" •' " methylviolet H " 

The film will be in proper condition for use in about 
two days, when it may be stripped from the glass and 
cut into suitable sizes. It is used as a backing, by 
merely squeegeeing into contact with the back of the 
plate with a roller squeegee. It can be easily stripped 
after use, leaves no stain, and may be used again and 
again. — The Amateur Photographer. 
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Tbe Scientific American 
Arcliseoloslcal 

To the Editor of the Scientific Ambbican : 

Two large and well sustained literary societies in the 
city in which the writer lives were recently engaged in 
an antiquarian research of considerable range, and 
while in pursuit of authentic and up-to-date archaeolo- 
gical matter, found that the Scientific American 
Supplement afforded more news and more substantial 
information in that field of inquiry than all other pub- 
lications in America put together. 

Pages upon pages of its ample volumes, during the 
last twenty years, have been devoted to the most en- 
tertaining, not to say fascinating, descriptions and 
illustrations of discoveries in Assyria, Babylonia, Egypt, 
Yucatan, Peru, Mexico, and indeed in every land in 
which the archseologist has delved to reveal the treas- 
ures of his science or lift the incubus of error and 
doubt from the pages of history. 

More than fifty articles have appeared in the Sup- 
plement on Egypt alone within the period named, 
and on other fields in similar proportion. Has this 
generous and persistent labor in the dissemination of 
knowledge been properly appreciated or encouraged ? 
It is hoped that the rapidly increasing interest in 
archsBological studies during the last few years will 
soon bring the deserved reward and stimulate further 
effort in popularizing a science by whose lamps only 
can we learn what man is by what man has been. 

I have a hundred volumes of the three editions of 
your journal, all bound and convenient for reference, 
and find that no cyclopedia is equal to them. 

Defiance, O. Charles Seymour. 



Many physicians, according to a lecturer on diet- 
etics, are ordering thin bread and butter for delicate 
patients, especially those suffering from dyspepsia, con- 
sumption, and ansemia, or any who need to take on 
flesh. This thin bread and butter insensibly induces 
persons to eat much more butter than they have any 
idea of. It is extraordinary, says the lecturer, how 
short a way a pat of fresh butter will go if spread on a 
number of thin slices of bread. This is one advantage, 
and a great one, in the feeding of invalids, for they are 
thereby provided with an excellent form of the fat 
which is so essential for their nutrition in a way that 
lures them to take it without rebellion. But the thin 
bread and butter has another advantage equally as 
great — it is very digestible and easily assimilated. Fresh 
butter made from cream is very much more digestible 
when spread upon thin slices of bread than the same 
amount of cream eaten as cream, per ae, -would be. 



Non-conductive Glaus, 

The Illustrirtes Fachblatt notes a new variety of 
window glass invented by Richard Szigraondy, of 
Vienna, the peculiar virtue of which is its non-conduc- 
tivity for heat rays. It is stated that a light of glass a 
quarter inch thick absorbs 87 to 100 per cent of the heat 
striking it, in contrast to plate glass, which absorbs 
only about 5 per cent. This glass is to give us a win- 
dow which will keep our dwellings warm in winter and 
cool in summer, and be especially adapted to skylights, 
etc., and also to blue glass spectacles for the use of fur- 
nace men. In noticing this invention, it might be well 
to call attention to the peculiar conducting power of 
ordinary glass, which would seem to render Szigmondy's 
glass an impossibility in some of its claims at least. If 
we stand by a window on which the sun shines, we may 
feel the warmth of the sun, but if we touch the window 
pane, we find it cold. If we now take a light of glass 
and place it between us and an ordinary open fire, it 
will screen us from the heat, but will become rapidly 
heated itself. In the first case it transmitted most of 
the heat, and in the latter it absorbed. Plate glass 
may absorb but 5 per cent of sun heat, but it absorbs 
94 per cent of heat from a source of 400°. In general it 
might be stated that glass transmits the luminous heat 
rays, and absorbs the non-luminous rays, and this is 
why a light, sunshiny room is so warm in winter. The 
glass transmits the heat of the iun and absorbs the 
heat of the fire. If Szigmondy's glass is opaque to 
luminous rays, it will keep a house cool in summer, but 
tend to make it warmer in winter, as glass non-conduct- 
ive at one time is non-conductive at all times. We 
should be interested to know of the satisfaction it gives 

in actual use. 

<«»»•■ 

How Gold was Deposited, 

An exhibition of the greatest interest to mineralo- 
gists and practical miners in relation to the much 
argued question as to how gold was originally deposit- 
ed in Buriferous quartz is reported from the Imperial 
Institute at Edinburgh, Scotland, says the Electrical 
Age. J. C. F. Johnson, of Adelaide, Australia, who 
has given great attention to the subject, exhibited 
specimens of non-gold-bearing stones in which he has 
artificially introduced gold in interstices and on the 
face in such a manner as to defy detection, even by 
skilled experts. Some of these specimens were shown 
privately to several distinguished geologists, who ex- 
pressed great surprise at the remarkable character of 
the exhibition. The discovery, some years ago, that 
gold could be induced to deposit from its mineral salt 
to the metallic state on any suitable base, such as iron 
sulphide, led Mr. Johnson to experiment with various 
salts of gold, and by which he has produced most nat- 
ural looking specimens of auriferous quartz from stone 
which from previous assay contained no trace of gold. 
Moreover, the gold, which penetrates the stone in such 
a thorough manner, assumes some of the more natural 
forms. In one specimen shown the gold not only 
appears on the surface, but penetrates each of tin- 
laminations, as was proved by breaking. While tins 
knowledge of how gold was probably deposited may 
help to suggest how it may be economically extracted, 
the thought also occurs what a power for harm it 
would be, in unscrupulous hands, for the fraudulent 
" salting " of mines. 



© 1 896 SCIENTIFIC AMERICAN, INC. 



332 



^tuniiiu ^mtxum^ 



[October 31, 1896. 




TEE MILK INDD8TB7. 
The rural industries which have their bases in milk, 
although necessarily few, are very important. In por- 
tions of the country where the land is fertile but un- 
tillable, farmers own large herds of cows which roam 
the hills and dales, and which constitute the chief 
source of revenue. This state of things exists in some 
t>ortions o f almost 
every State, and it is 
interesting t o note 
the improvements in 
dairies and dairy 
products. The farm- 
ers, instead of setting 
the milk to allow 
the cream to rise, 
carry the milk from 
one to four miles to 
a creamery, where 
they sell it for so 
much a pound. 

The first of our en- 
gravings shows the 
exterior of one of 
these establishments, 
the other the inte- 
rior. The farmers, in 
a long train, stand 
waiting to dispose of 
the milk and to re- 
ceive the skimmed 
milk. The illustra- 
tion shows a farmer 
receiving h i s pro- 
portion of the 
skimmed milk from 
the tank on the roof 
— after having emp- 
tied his cans into the 
weighing tank on 
the scales standing 
on the platform in 
the doorway. The 
cans are lifted by the 
attendant of the 
creamery by means 
of a small crane, and 
while in an elevated 

position their contents are poured into the weighing 
tank. 

Within the building, as shown in the second engrav- 
ing, is placed a large tank not unlike a huge bath tub. 
Into this tank the milk is allowed to flow after it has 
been weighed. At the side of the tank is located a 
double steam pump which pumps the milk from the 
tank into a small reservoir raised four or five feet from 
the floor. At the 

side of the milk tank 

and near the reser- 
voir is placed the 
separator, a very in- 
teresting piece of 
mechanism, which 
separates the cream 
froui the milk and 
also removes the im- 
purities. The se- 
parated milk flows 
into a tub from 
which it is pumped 
to the tank on the 
roof, while the cream 
flows through an- 
other d ischarge 
spout into the cream 
can. The machine 
is unerring in its 
operation, throwing 
off one-tenth of the 
volume of the milk 
as pure cream and 
nine-tenths as 
skimmed milk. To 
maintain a constant 
supply to the separ- 
ator, the small reser- 
voir receives a sur- 
plus of milk which 
flows back into the 
large tank. The 
bowl of the separator 
which receives the 
milk is mounted on 
a vertical shaft, to 
the lower end of 
which is directly con- 
nected a steam turbine. This turbine makes 6,500 re- 
volutions per minute. At this enormous speed the 
cream is rapidly and completely separated from the 
milk by centrifugal force, the milk going to the 
outside of the bowl, the cream being discharged 
from the inner portion of the bowl. This machine is 
capable of separating 3,000 pounds of milk per hour. 



The milk is brought to the creamery between the 
hours of 4 and 8 or 9 in the morning, and after the day's 
work is done the machine is taken apart and all the 
pieces, including 42 cones contained in the bowl, are 
thoroughly scalded and cleaned. The cream is taken 
to a dairy and converted into fine butter. In the case 
here illustrated the creamery is one of four which sup- 



BRINGINO MILK TO THE CREAMERY. 

ply the dairy. The creameries are so located as to 
accommodate the greatest number of farmers. The 
skimmed milk is taken away by the farmers and used for 
feeding calves and hogs. The creamery naturally does 
the greatest amount of work during the summer 
months. The amount of butter made in the summer 
months from the cream furnished by four such cream- 
eries is as follows : May, 50,751 pounds; June, 62,661 




The <'zar>s Imperial Train. 

The imperial train of the Czar of Russia is one of 
the finest specimens of car building which Europe has 
ever been treated to the sight of. It was begun in 1892 
at the Alexandi'ofsky works, which are located near 
St. Petersburg, and was completed in 1894. As the 
gage of Russian railways is different from that in other 

countries of the Con- 
tinent, special trucks 
were biiilt to admit 
of being used on rail 
ways outside of Rus- 
sia, the change being 
quickly effected. 
The train has been 
used considerably 
since it was built, 
and this last journey 
of the Czar is pro- 
b a b 1 y the longest 
trip in which they 
have taken part. In 
Sussia a train iden- 
tical with this as to 
the exterior is used. 
The two trains are 
changed at various 
points on the road, 
so that it is impos- 
sible to tell in which 
train the sovereign 
travels. This is ren- 
dered necessary by 
the danger from 
Nihilists. The train 
is composed of eleven 
cars, and is 990 feet 
long, the largest car 
being reserved for 
the dining room and 
the saloon, which is 
beautifully deco- 
rated with rich bro- 
cade and contains a 
religious picture. 
The dining room is 
somewhat simpler, 
but the whole train 
is an example of the most rigorous attention to the 
smallest details. The service of the train is in the 
hands of twenty-six persons, under the charge of the 
chamberlain of the Czar. Special attendants are em- 
ployed to care for the Czar's train. Compartments for 
sleeping are provided, so that the entire force can rest 
at some period of the day if long journeys are to be 
made. The car body is high above the rails, so that 

steps are let down 
when stops are made. 
The entire train is 
lighted by electricity 
generated by a spe- 
cial plant on one of 
the cars, the capa- 
city of the system 
being two hundred 
lamps. The boiler 
to supply the light- 
ing engines is in the 
same car and also 
serves to heat the 
train. Each car of 
the imperial service 
ha s also its own 
heating system. The 
cooking arrange- 
ments are perfect, a 
spacious galley 
being provided. 
Most of the cars are 
corridor cars, so that 
it is impossible from 
the outside to tell 
where the Czar is at 
any one time. I n 
case of a breakdown, 
a small shop stocked 
with tools is pro- 
vided. 



INTERIOR OF CREAMERY. 

pounds; July, 55,354 pounds; August, 58,660 pounds; 
September, 54,840 pounds. 

The creamery which we illustrate is located at Mid- 
dletown Springs, Vt. 



Marseilles has just finished its drainage system on 
the model of that of Paris, at a cost of $4,600,000. 



According to re- 
searches on tungsten, 
by M. H. Moissan, 
the pure metal is 
readily obtained by 
the reduction of 
tungstic acid with 
carbon in the electric furnace. With a large excess of 
carbon the carbide CWa is formed, which, in the fused 
state, readily dissolves more carbon, graphite crystalliz- 
ing out on cooling. Pure tungsten can be readily 
filed and forged, it welds easily, has no action upon a 
magnetic needle, and has a melting point higher than 
chromium and molybdenum. 
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THE BUINS OF EOTUK, CAFPADOCIA. 
On May 28, says Madame B. Chantre (in her ' ' Souve- 
nirs of a Voyage through Cappadocia"), we approached 
Euyukor Oyuli of Aladja, the tirst halting place of our 
archaeological campaign. It was in a pouring rain 
that we perceived the eminence upon which stands the 
present village, improperly called Euyuk, since in 
Anatolia the name of " euyuk " is given to what the 
Arabs call "tell." We made a tour in order to find the 
ornamented facade or grand entrance, of which we 
saluted the sphinxes — the enigmatic guardians of the 
temple or palace erected here by men whose names and 
epoch archaeologists are not yet sure of having found. 
However this may be, these remains of an unknown 
and strange civilization are 
well calculated to strike the 
imagination and excite the 
sagacity of savants. 

Let us recall, in the first 
place, that we are here in 
the district known among 
the ancients by the name of 
Pteria. This poor and 
small canton of ancient 
Cappadocia does not at pre- 
sent bear any particular 
name. It is comprised in 
the sandjak oi Yozgat. By 
its naturally strong situa- 
tion and by the difflcult 
access of its gorges, this 
Pteria has been regarded 
by certain travelers as a 
sort of redoubt and natural 
fort: ess. The brief descrip- 
tion left by Herodotus of 
the region where the battle 
between Croesus and Cyrus 
took place seems also quite 
justly applicable to this 
country. It was CrcBsus, 
the Lydian king, who des- 
troyed the cities of Pteria, 
upon the site of which the 
ruins of Boghaz-Keni and 
Euyuk are found. 

There rose, then, of old, 
upon this latter point, an 
artificial hill. Upon this 
eminence, a sort of vast 
platform analogous to the 
tells of Assyria and Baby- 
lonia, there was construct- 
ed a temple or palace 
whose present ruins were 
discovered by Hamilton, 
and finally visited by 
Messrs. Perrot, Guillaume, 
and Delbet. A view of the 
eminence and the trenches 
that he dug there promptly 
confirmed Mr. Perrot in the 
opinion that he was in the 
presence of a tell analogous 
to those of Mesopotamia, 
and under which Khorsa- 
bad, Kouyoundjik and 
Nimrod were found buried. 
According to him, the edi- 
fice was a palace construct- 
ed after the plans of a 
l^inevite one for some Cap- 
padocian prince. 

At present, only one of the 
four faces of this tell is orna- 
mented, and this is regard- 
ed as the grand entrance of 
the palace. This southern 
door, with its jambs formed 
of two rudely sculptured 
sphinxes, along with the 
row of bass reliefs that ex 
tends to the right and left, 
still offers a majestic en- 
semble. There was here, in, 
deed, an entrance worthy of 
a royal palace ; but, this 



the soil of the eminence is not, aside from a little pot- 
tery, very rich in antiquities. On the contrary, in the 
immediate vicinity of the tell the plow sometimes 
brings to light the debris of one of the most archaic in- 
dustries, in which must be seen the vestiges of the 
Pterian town. 

While we were taking photographs and squeezes of 
everything that appeared interesting to us among the 
curious scenes of the bass reliefs, fifty men armed with 
picks and shovels were digging up the door sill and the 
rock-encumbered space that formed the vestibule. The 
absence of a crowbar rendered the displacement of 
these heavy stones very difficult. Let us now examine 
the bass reliefs, which are stiU aligned quite regularly 



preservation, since it has greatly suffered from the in- 
stallation in the vicinity of a laundry, in which the 
Euyuk women use their tongues aild beaters with equal 
ardor. The last bass reliefs are in this laundry, and it 
is not convenient to visit them. This series represents 
a procession, also directed toward a seated goddess that 
corresponds to the bull in the other. The goddess, who 
is genuinely Hetean, holds a cup or a flower in her 
hand. The defaced state of the sculpture renders the 
determination of it difficult. Here, again, we have a. 
suite of eunuchs and priestesses in the performance of 
mysterious rites defiling before our eyes. Whither are 
they going ? What divinity, good or bad, is symbolized 
by this seated woman,, whose head is almost like that 

of a cat ? 





BASS BELIEFS AND BTIIKS OF ETTTUK 

to the right and left of the grand entrance. It would 
seem from the arrangement of the sculptured blocks 
that the series to the left, all of whose scenes point in 
the same direction (save the first bass relief of the en- 
trance,representing a bull standing upon a sort of altar), 
must be interpreted as a procession going to meet the 
ashes or of dust resulting from the crumbling of baked sacred bull. A number of priests and animals on the 
bricks, as in the palaces of Mesopotamia, march seem to announce a religious ceremony during 

Our impression is that the construction of an edifice, which a goat is to be sacrificed. It is not impossible 
palace or temple was undertaken at this point, but that the Heteans gave a place of honor in their pan- 
that it was never finished. Upon the esplanade, in the theon to the bull (the symbol of strength), whose wor- 
interior of the village, there lie here and there a few ship reigned in all antiquity in Asia Minor, especially 



facade excepted, the tell seems to conceal no other doors, 
nor any walls nor any traces of construction whatever, 
either in its other faces or upon the esplanade occu- 
pied by the present village. Aside from quite a thin 
stratum of dust derived from the modern habitations, 
the tell is formed of light earth, and not of a mass of 



blocks of stone designed for sculpture, and especially 
two rough hewn lions that must have been left by the 
workmen just as we find them. 
Prom the opinion of all the inhabitants, it seems that 



in Cappadocia and the Sicilian Taurus. All these 
scenes, the animals and the personages, are very real- 
istic. 
The series to the right is not in so good a state of 



The sphinxes that consti- 
tute the jambs of the grand 
entrance are standing, and 
not seated. The headdress 
and paws are not Egyptian. 
They have nothing of the 
type of the sphinxes of 
Egypt, and reflect merely 
a vague reminder thereof. 
One of them bears upon the 
internal face a bicephalous 
eagle — a strange bird that 
seems also to have a very 
Hetean character. The 
eagle must have supported 
a priest or a god upon its 
outstretched wings, since 
we still see a trace of two 
shoes with recurved points 
and the tail end of a long 
robe. Near this symbolic 
bird there are some hiero- 
glyphics, of which we ob- 
tained squeezes. 

Our excavations, which 
were made in the interior 
part, forming a vestibule, 
showed us that the latter, 
provided with walls to the 
right and left, terminated 
in a second door formed of 
two jambs of small dimen- 
sions, whose external face' 
bearing a rough hewn 
sphinx, was turned toward 
the palace or temple itself, 
and contrary to the first 
ones, which look toward the 
plain. The internal face, 
looking toward the vesti- 
bule, bore a warrior with a 
short tunic, a round cap and 
recurved shoes. 

Unfortunately, these 
sculptures, which were 
buried under the earth, 
were defaced, and especial- 
ly so friable that the pick 
broke the cap and ankles 
and mutilated the poor 
guard in measure as it ex- 
humed him. From the 
d6bris collected in the black 
and humid earth of our 
excavations, it seems that 
at the side of each jamb, to 
the left and right, in the 
space that connected it with 
the wall of the vestibule, 
there was placed another 
bass relief representing a 
secondguard identical with 
the first. Upon the whole, 
it is our opinion that this 
second door, which gave 
access to the closed part of 
the edifice, was guarded by 
four human figures, two to 
the right and two to the 
left, representing archers 
or other soldiers. 
Beyond this door our ex- 
cavations yielded us nothing further. It would seem 
as if the important work of decoration had stopped 
there, and that the tell, ready to receive an edifice, had 
never supported anything else except the present miser- 
able village. 

To what race belonged the Hetean people to whom 
these sculptures are attributed and who have been 
identified with the Khetas or Hittites of the Bible ? 
Now, according to the researches that have been made 
by the erudite, it would seem that the Hittites were 
neither Aryans nor Semites. The type figured both 
upon the Egyptian monuments and upon their own 
bass reliefs confirms this opinion and gives the Heteans 
in all likelihood a Turanian origin. To judge from 
their beardless faces, plaited hair and heavy a-spect, 
they were probably a people of Mongolian origin. The 
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Heteans were never handsome, but their type became 
necessarily modified through the ages, and where they 
have come into contact with Semitic peoples they have, 
to a greater or less extent, taken the impress thereof. 
It results from the deep studies of which the Heteans 
have been the subject that at an epoch anterior to that of 
the organization of the Hebrews into a nation, and even 
anterior to the conquest of Canaan by the Israelites, 
they played an important part in the great strifes with 
the Egyptians. The Heteans and Amoreans appear to 
have been intimately connected in the mountains of 
Palestine. 

It is probably in the train of its adoption by the Tur- 
coman emirs that the doubleheaded eagle, set apart 
from the remotest antiquity for the divinities and kings 
of the Hetean nation, was brought home by the cru- 
saders in the fourteenth century. It is thus that it be- 
came the emblem of the empire of Germany, and later 
on that of the empires of Austria and Russia, perpetu- 
ating in this way its high symbolic destiny through the 
ages. 

One of our interesting discoveries at Euyuk was that 
of two stones bearing Phrygian inscriptions, the longest 
that are known after that of the tomb of Midas. 



NOVEL USE OF THE TELEPHONE. 

On the occasion of the celebration of the twenty- 
fifth anniversary of the Chicago fire in Chicago, on 
October 9, the telephone transmitter was brought into 
use in rather a novel way. 

At the telephone building, 203 Washington Street, by 
which the procession passed, were fixed four long dis- 
tance transmitters behind 
large sound collecting fun- 
nels, similar to those used on 
phonographs, two or three 
being attached to the balcony 
of the building and one sus- 
pended by wires over the 
center of the street, as shown 
in our illustration, said to be 
nine feet long and four feet in 
diameter at the large end. 
Above this was suspended the 
banner on which were the 
words, " Your cheers here will 
be heard throughout the 
Union." All of the transmit- 
ters were operated by storage 
batteries, and were connect- 
ed to long distance wires lead- 
ing to New York and the most 
distant points west. For five 
hours and a quarter the pro- 
cession passed under this trans- 
mitter, and a continual stream 
of music from the different 
bands, combined with the 
cheers of the processionists 
and spectators, was sent over 
the wires, going to New York, 
Boston; Philadelphia, to Can- 
ton, Ohio, the home of one 
of the presidential candidates, 
and to many other places. On 
seeing the banner over tho 
transmitter, the approaching 
drum major of each band 
would change the rattle of 

drums to some pleasing patriotic air, to be heard by 
the many listeners in distant cities. In this city and 
other eastern points it is said the words of the che«rs 
as well as the music of the band was plainly heard. 

Probably no event was ever before so widely distri- 
buted by means of the telephone. This event recalls to 
our attention the difficulty experienced in the early 
days of the telephone, before the time of metallic cir- 
cuits, when a successful effort was made to transmit the 
sermon of Henry Ward Beecher from the platform of 
Plymouth Church as far as Elizabeth, New Jersey, by 
means of two Blake transmitters affixed to the pulpit, 
a distance of but fifteen miles, over an ordinary tele- 
graph wire. The transmission of the Chicago cele- 
bration so readily as has been stated is a striking ex- 
ample of the remarkable progress that has been made in 
the art of telephony within a decade. We are indebt- 
ed to the Western Electrician, of Chicago, for the use of 
the illustration. The small picture in the corner is of 
the press review stand, at which a transmitter was also 
located. The arrangements for transmitting the sounds 
were made by S. G. MoMeen, engineer of the Central 
Union Telephone Company, and the Chicago Tele- 
phone Company. 



Sanitary Eiigliieerliig;. 

The existence of a separate body of professional men 
devoted to sanitation is one of tiie evidences of the im- 
proved conditions under which we live. There was a 
time, not so distant but it is well within the memory of 
many people living to-day, when the profession of sani- 
tary engineering as such did not exist. The architect 
who designed the homes, and the engineer who looked 
after the cities, were supposed to provide for the com- 
fort and convenience of the householders; but the idea 
of a separate profession, whose duty it should be to ad- 
vise upon those features of a house or a city which con- 
cern the health and cleanliness of the people is modern, 
and has only taken practical shape of recent years. The 
growth of this branch of engineering is not due to any 
deliberate effort to create a separate profession ; but 
rather to the growth of intelligent knowledge of the 
laws of sanitation, and the demand of the public that 
these laws shall be followed in the construction of their 
homes, and is one thus affecting their municipal well- 
being. The public enlightenment has come as the re- 
sult of the teachings of science and bitter experience. 
While medical men h-ive been urging the need for pure 
water supply, good drainage, and abundant ventila- 
tion, the scourge of epidemic has descended with a ter- 
rible persistency to indorse their teaching. The board 
of health, with its statistics of sickness and mortality, 
has proved to a demonstration that there is an intimate 
relation between a city's drainage and its death rate, 
and that hygiene and health go hand in hand. 

The birth of the present movement in favor of im- 
proved sanitation took place within the present half 




The British consul-general at Frankfort, in the course 
of his latest report, states that the cost of a civil engi- 
neer's course, including that of living, is estimated at 
6,000 marks for four years. At other German univer- 
sities the cost would be somewhat less, but the differ- 
ence would not be very great, for the main item — the 
cost of living— is very much the same in all university 
towns. Foreign students of ten prefer the smaller uni- 
versities, especially those in South Qetmaay, 



A TELEPHONE STREET MUSIC TBANSMITTEE, CHICAGO CELEBBATION 



century, and indeed its best work has been done in the 
past twenty-five years. This is clearly evident if we 
compare the average dwelling of the earlier period with 
the average house of to-day, especially if the compari- 
son be made in the homes erected for the middle 
and working classes. Household conveniences, which 
were then to be found only in the homes of the rich, 
are now at the command of the laboring man, and it 
will soon be a rare occurrence for a cottage to be built 
which does not contain a bathroom, open plumbing, 
and a heater in the basement. 

Of all the sanitary improvements affecting the public 
health in cities, there is none to equal that which has 
been made in the matter of water supply; for while it 
is true that open plumbing, improved closets, and the 
domestic bath are vital to public health, it must be 
remembered that their existence is only possible where 
there is an abundant supply of water. It is in the 
volume as well as in the quality of water supply that 
we have advanced ; and the one was as necessary as 
the other. 

The higher death rate of former years was largely due 
both to the scarcity and the impurity of the public 
water supply. It frequently happened that this supply 
was pumped from an adjacent river, that was carrying 
the drainage of towns and villages which lay nearer its 
source. The water was distributed to the city mains 
without sufficient filtration, and to the chemical im- 
purities was added a larger or smaller amount of or- 
ganic matter, which was an easy breeder of typhoid and 
kindred diseases. River supply was supplemented by 
so-called wells, which were often mere cisterns for the 
catching of surface rainfall, and such filth as might 
enter by seepage from adjacent sewers or the neighbor- 



ing stable or burial ground. To-day the water supply 
of a great city is gathered high up among the hills, at 
the uncontaminated headwaters of the rivers. The suj)- 
ply is frequently impounded at a point from fifty to one 
hundred miles from the city. New York City draws its 
supply from the Croton River, forty miles distant : 
Liverpool has its Vyrnwy reservoir situated seventy 
miles distant among the Welsh hills, and to the south 
of Vyrnwy it is now proposed to create enormous re- 
servoirs for the supply of London, and build some two 
hundred miles of aqueduct to carry the water. 

Closely related to the water supply is the matter of 
house and city drainage. Open plumbing and self- 
fiushing closets have been the death blow to many 
diseases which formerly lurked in inaccessible drains, 
and the pernicious, boxed up closets of the last genera- 
tion. It used to be that the periodical return of sick- 
ness to a home would be ultimately traced' (as well it 
might be) to "defective drainage;" and the general 
tearing up and reconstruction which followed was but 
a half cure for defects which called for an abundant 
fiushing with water, that the city's limited supply was 
unable to give. And the reform which has purified the 
house has extended to the city. The cesspool is grow- 
ing mercifully scarce (at least in America and Eng- 
land), and the public are fast awakening to the fact 
that the discharge of sewage into a river is fraught with 
danger to every city or hamlet that is built upon its 
banks. The triumphs of sanitary engineering are no- 
where more manifest than in those elaborate plants 
which have been established for the purification of 
sewage and the recovery of its organic matter as a valua- 
ble eouuuercial product. 

Side by side with the im. 
provement of drainage and 
water supply, has come a bet. 
ler knowledge of the laws of 
ventilation and improved 
methods for securing it. The 
low ceilings and cramped pass- 
ages of the last generation have 
given place to lofty rooms and 
commodious halls. Time was 
when in designing a house the 
provision of sleeping accommo- 
dation was almost an after- 
thought. The junior members 
of a household were crowded 
into small, stuffy rooms, and 
the domestics found a couch 
where they cduld — generally 
in small attics tucked away in 
the angles of the roof. But 
improved sanitation may just- 
ly claim to have changed all 
that, and in addition to remov. 
ing the noxious gases which 
arose from defective drains, 
it has taught the need for large 
airy, and wholesome sleeping 
rooms. We find to-day that the 
bedrooms are among the finest 
in the house, lofty, well light- 
ed, and with means for. regu- 
lating the temperature in the 
winter months. 

In thus reviewing the pro. 
gress of sanitary engineering, 
it must be borne in mind that 
its benefit is not merely a negative one. It has diminish- 
ed the amount of disease, and it has cut down the death 
rate; but, over and above this, and perhaps greatest 
blessing of all, in purifying and sweetening the sur- 
roundings of their daily life, it has brought a perma- 
nently bettered condition of morals and character to 
mankind at large. 



Tbe Test of the lions Range. 

In order to test the efficiency of infantry fire at long 
ranges under certain circumstances, an experiment was 
made in Switzerland by firing from the hamlet of Rep- 
lands, at an altitude of 3,760 feet, at a surface of snow, 
about a mile and a quarter off as the crow files, at the 
foot of the Mont de Baulmes. The target was a rect- 
angle 165 feet wide by 300 feet deep, sloping at an 
angle of 10 deg., and was marked at the four corners 
by flags, and rendered more conspicuous by a piece of 
black cloth, 8 feet by 10 feet, spread at the base of the 
rectangle. Fourteen medium shots were told off to fire 
independently a total of 500 carefully aimed shots within 
sixteen minutes, between 3:15 and 3:31 P. M., the wea- 
ther being very fine, with bright sunshine and a dry 
and perfectly calm. atmosphere. The thermometer in- 
dicated 30 deg. Fahrenheit. The snow was hard frozen, 
smooth, and free from any mark, and the slightest graze 
of the surface was distinctly visible, so that every hit 
could be clearly traced. It was found that out of the 
500 shots, 338, or 67 per cent, had hit the target, besides 
twenty which had struck above, and twenty-six which 
had struck below the rectangle, within a radius of 
about 30 feet. The remainingshotsstruck within about 
100 yards, either short or over the target, while a very 
few bad deviated sideways. — La France MiUtaire. 
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A DAIHLES H0SBELES8 CABBIAO£. 
The horseless carriage shown in the accompanying 
illustration formed part of the exhibit of the Daimler 
Motor Company at the recent exhibition of the Ameri- 
can Institute. It is arranged to carry four persons, 
and it is driven by a Daimler motor at speeds of six, 
ten, fourteen, and eighteen miles an hour. The motor 
is carried in the 
casing which is 
seen at the rear 
of the carriage, 
and is completely 
inclosed. The 
tanks are ar- 
ranged one on 
each side of the 
motor, and as this 
work is painted 
with the same 
high finish which 
characterizes the 
whole carriage, it 
harmonizes with 
the general de- 
sign. 



Tlie Free Determination of nineralB. 

The Colliery Engineer, with commendable enterprise, 
offers to name minerals for its subscribers. The Scien- 
tific American has been doing this for many years. 
Correspondents have not, however, used sufficient care 
in selecting and marking specimens. The following 
excellent rules, which must be observed by those send- 




Tlie French 
Homeleas Car- 
riage Race. 

The third annu- 
al horseless car- 
riage race from 
Paris to Marseilles 
and back — a total 
distance of 1,073 
miles — was start- 
ed on the 34th of 
September. In 
pursuance of the 
programme, all 
the competing 
autocars started 
at nine o'clock 
from the Arc de 

Triomphe, and proceeded in company to Versailles, 
from which the final start took place at eleven. Thirty- 
two autocars put in appearance, of which only two 
had steam power, the rest using petroleum. The race 
was finished on the 3d of October. The first vehicle 
to arrive was the motor tricycle of M. Michelin, the 
time being sevpnty-two hours. In the Scientific 
American Supplement for the current week will be 
found a full account of the race reported by the Engi- 
neer, of London. 



A GASOLINE INSPECTION CAB. 
Railroad men, who have been accustomed to do their 
inspection on the common type of inspection car, will 
appreciate the appearance of a light, portable car that 
is driven by a mo- 
tor and will save 
the hard labor of 
"pumping" by 
hand and foot. 
The inspection 
car shown in our 
engraving is 
mounted on a 
light iron frame, 
which has a roller 
bearing upon the 
axles. The front 
seat, which is 
large enough to 
carry three in- 
spectors, is mount- 
ed on easy springs 
and is provided 
with a foot rest, 
which is bolted to 
the bottom of the 
seat. The seat 
for the driver is 
placed above the 
rear wheels, and 
beneath it, one on 
each side, are the 
two tanks for fuel 
and water. The 
motor, which is of 
two horse power, 
is carried in a box 
casing behind the 
rear seat. The car 
is regulated for 
two speeds, seven 

and fifteen miles an hour. The car and motor are built 
by the Daimler Motor Company. 



A SAIULEB HORSELESS CARRIAGE. 

ing minerals for determination to the editor of the 
Metal Mining Department of the Colliery Engineer, 
apply with equal force to the correspondents of the 
Scientific American. 

" Specimens of rock must not be less than one inch in 
diameter. Smaller pieces are generally hard to deter- 
mine. Fresh specimens of rock are more determinable 
than rusty, oxidized, or weathered samples ; as a rule, 
therefore, it is well to chip oft a fragment a few inches 
or even a foot or more below the weathered surfaces, 
where the rock appears fresh, and the crystals compos- 
ing it are sharply defined. There are some cases, how- 
ever, where a weathered surface shows the constituent 
crystals better than the interior of the rock. The 
sender should accompany the specimens with a letter 



tions. Samples will not be returned, unless request is 
made to do so and stamps are inclosed to cover the 
postage or expressage and cost of packing therefor. 
Duplicates of the samples, correspondingly numbered, 
should be kept by the senders. Specimens must be 
numbered and have a label attached containing the 
name of the sender, locality, etc. The answers to ques- 
tions and the de- 
termination of the 
specimens receiv- 
ed will be printed 
with the initials 
of the sender as 
follows : 

J. S. — Specimen 
No. 1 , from 
Georgetown, Col- 
orado. Gray 
granite, composed 
of mica, quartz, 
and feldspar. A 
metamorphic 
rock. 

No. 2, from 
Mount Lincoln, 
Colorado. Quartz- 
porphyry, com- 
posed of distinct, 
perfect crystals of 
gray quartz, pink 
feldspar and some 
black hornblende, 
set distinctly in a 
finer grained paste 
or ground mass of 
the same miner- 
als. An igneou.s 
and eruptive rock 
occurring in dikes 
and sheets. 

No. 3, from Den- 
ver, Colorado. 
Red sandstone, 
composed of 
quartz grains cemented together by red oxide of iron. 
A sedimentary water formed rock. Occurs stratified. 
The editor only undertakes to name average rocks 
such as can be fairly determined at sight. Obscure 
and rare specimens involving elaborate microscopic 
sections or chemical analj'sis will not be attempted. 
Neither is it always possible to determine with absolute 
precision and certainty a small fragment of rock perhaps 
more or less weathered or decomposed. In such cases, 
the sender must be content with the provisional deter- 
mination that it appears like such and such a rock. 
As to whether the rock is likely to be orebearing or a 
good or poor feature in a mine, the editor may some- 
times be able to give an opinion. Long descriptions of 
mines or properties are rarely intelligible and we are 

often compelled 
tc answer such 
com mum cations 
by saying that we 
can give no opin- 
ion without per- 
sonally visiting 
the locality. 
Questions in vol \- 
ing an expert 
opinion on mining 
property, for 
Which an expert 
Would be entitled 
to a fee, will not 
be answered." 




A dispatch from Zermatt, Switzerland, dated Sep- 
tember 11, states that Prof. Grunert, while ascending 
the Lyskamm with two glides, fell from a glacier and 
was killed. 



A GASOLINE INSPECTION CAB. 

describing the locality, the mode of occurrence of the 
rock and other facts. For example, he should state 
whether the sample came from a dike cutting through 
other rocks and apparently of igneous and eruptive 
origin ; whether from a series of sedimentary strata or 
whether from an overflow of lava capping certain 
rocks. Rough sketches might accompany such descrip- 



The most stub- 
born cases of neu- 
ralgia are apt to 
yield to a hot 
water treatment. 
Wherever the 
pain IS located, 
there a hot water 
bag should be ap- 
plied. The suf- 
fering part should 
be wrapped in a 
blanket, and the 
unfortunate pa- 
tient should be 
put to bed and 
covered with more 
blankets and in- 
duced to drink at 
least three cups of 
water as hot as the palate can stand. This treatment 
may seem severe, but it is sure to bring relief. 
» I w » ♦ 



It was announced at a banquet given to Dr. Nansen 
at Christiania that a Nansen fund had been formed 
for the advancement of science. Subscriptions to the 
amount of 210,000 kroners had already been received. 
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RECENTLY PATENTED INVENTIONS. 
Eii£iueeriii£. 

Arrial Railway.— Ignacio M. de Oca 

y Melian, New York City This invention relates to con- 
BtructionB in which the care are BQBpended from a cable 
and have a trolley which runs on the cable, and provides 
for the uee of double han^erB, increasing the Bafety of 
tbe traffic, and for novel movable BupportB for the cable, 
whereby the path will be cleared for the hangers as the 
car passes the supports, without leaving the cable unsup- 
ported at any time. The invention also covers improve- 
ment in the trolley and novel means for operating the 
movable supports. 



ICailtvar Appllanceii. 

Car Coupling. — Andrew D. Alden, 

Brockporr, Pa, This patent is for a coupling of the au- 
tomatic latching type, and more particularly that form 
wherein a coupling jaw or knuckle is pivoted to swing 
laterally in the drawhead to interlock with or be released 
from a knuckle on*a|Bimilar coupling. A knuckle piv- 
oted to the drawhead is engaged by the shoulder of a 
rocking dog having a spiral channel where the knuckle 
is moved into operative position, a tripping bar sliding 
in the drawhead under the dog and having a toe adapted 
to engage the spiral channel and rock the dog to release 
the knuckle. The drawhead of this coupling is without 
any opening in its upper side, and hence it is not liable 
to be obstructed by snow, ice, etc. 

Block Signal System.— Joseph E. 

Donbavand. Millville, N. J. In connection with the 
usual danger and caution signal circuits, this invention 
provides for the employment of auxiliary signal circuits 
and signal^mechanissis which may be located at various 
points in the blocks, such auxiliary signaling mechan- 
isms being adapted t<> be actuated by a train in the rear 
of the point at which the signaling mechanism is located, 
so as to indicate the approach of a train. The invention 
also provides for improvements in the mechanisms as 
well as in the arrangement of the circuits, rendering the 
system more simple, inexpensive and positive. It is 
adapted for employment on both single and multiple 
track roads. 



ElecirlcaJ. 

Shade Holder for Electric Lamps. 

- Morris D. Greengard, St. Louis, Mo. To secure the 
shade id the desired position without the use of screws 
this inventor has devised an improvement according to 
which the lamp socket has a shoulder, and the holder has 
arms with bearing portions at their free ends, while a ring 
fittedon the socket above the shoulder has cams engag- 
ing the bearing portions. The ring may also be provided 
with spring clasps and slides movable independently cf 
the ringand clasps. 

Electric Railway System.— Barton 

R. Shover, Indianapolis, Ind., and Frank P. Townsend, 
Asbury Park, N. J. According to this improvement the 
main electric wire and circuit closing devices are placed 
in a conduit between the rails, or near one of them, and 
all parts from which danger by contact would come are 
placed in a closed circuit, the circuit closers being closed 
by an electro-magnet carried by the car to convey the cur 
rent through the car motor. As the car passes along the 
contact strips are successively elevated, and the working 
rail sections are so short that there can be no danger 
from them to one in front or in the rear of a car. 



Agricultural. 

Hay Pork Operating Device —John 

F. TuUle, Sprin^ale, Washington. To dispense with 
the derrick teams used in connection with thrashing ma- 
chines for the operation of the fork, this inventor has 
devised a mechanism, the driving pulley of vi hich is 
mounted on a tumbling rod, whereby a shaft is operated 
carrying pulleys of three or more diameters, around 
either one of wh ich the rope attached to the fork may be 
run, and easily changed from one to the other. The de- 
vice does not allow the fork to interfere with the 
table tenders of the machine, enables the fork to take 
up a much larger load than heretofore possible, and to 
be used with more certainty, insuring the safety of the 
forker. 

Thrashing Machine Feed.— George 

W. Rucker, Belle Plaine, Iowa. In feeding attachments 
for thrashing machines this invention provides an im- 
proved device of simple and inexpensive construction, 
having means for cutting the bundles and feeding the 
grain to the separator, designed to increase the capacity 
of the machine and give better results. Within a casing 
which supports one end of a carrier is a knife drum, be- 
low V hich is a conveyer having its rear end vertically 
movable, the carrier being at a proper elevation to feed 
the material into the casmg, and being operated by four 
men, two on either side. The sheaves are straightened 
out automatically in case they strike on end, and the cut 
material is fed to the pickers and thence to the sepa- 
rator. 



Calculator, — Wesley A. Copeland, 

Cyrns Roberts, and Thomas J. McCrary, Alvord, Texas, 
In this device a bar on which is a series of numbers slides 
in a frame or base which is also provided with a series 
of numbers, there being a sliding lever or pusher for 
moving the sliding bar. The sliding bar is provided with 
a longitudinal serrated plate, and the lever or pusher 



shut off the light f^m either the top or bottom of the 
window, or any intermediate portion. 

Hinge.— Tyree Rodes, Nashville, Tenn. 

This 18 a hinge especially adapted for gates, and the 
patent is for an improvement on a former patented in- 
vention of the same inventor. The hinge is made of a 
piece of stout wire whose middle portion has several 



movably secured to the frame is adapted to be swung coUs forming an eye, while its ends are wavy and some- 



into engagement with the serrated plate. On the base 
block is a series of peg holes in which amounts exceeding 
100 in a single column are to be noted by means of pegs 
or pins, thus facilitating the adding of long columns of 
figures. 

Evaporating Liquids.— Leon P. 

Haubtman, New Orleans, La. For quickly absorbing 
moisture from saccharine liquids, etc., this inventor has 
devised an apparatus in which a series of inclined plates 
is arranged in a casing to form chambers having commu- 
nication with one another, there being a liquid receiver 
attheendof each plate and means for heating liquid in 
the receivers, and heated air being forced through the ap- 
paratus in a direction opposite to that in which the liquid 
is flowing. 

Hot Air Heater.- Adam W. Ring- 
land, Toledo, Ohio. In order to utilize the fuel in a hot l 
air furnace to the fullest advantage, the Are box, accord- 
ing to this improvement, is made with a combustion < 
chamber extending the length of the heater, and having i 
side walls curved inward toward each other, so that their 
convex sides are contiguous, there being also an interior 
hot air chamber separated from an exterior hot air circu- 
lating chamber, an mlet flue leading into the exterior 
chamber having a valved connection with the interior 
chamber. The Are box construction allows for a large 
grate surface, and its inwardly curved walls present in- 
creased radiating surface and allow for larger air spaces 
behind them. 

Straw Burning Stove.— Walter P. 

Hitchinge, Waubay, South Dakota. The fire pot of this 
stove is composed of angular bars partly beneath the 
feeder and partly beneath the griddle hole»>, the inclined 
rear side of the Are pot being separated from the oven 
wall and arranged over the entrance of the base flue. 
A flue passes in front of and beneath the oven, and the 
heat may be utilized to great advantage in heating pots 
and pans set in the holes, as well as for heating the oven 
withoutscorching articles placed therein. 

Passenger Register. — W illiaiu H. 

Cling, Charleston, S. C. This is a device for registering 
those entering a car, theater, etc., by means of a plate 
which is depressed by the stepping on it of those pass- 
ing in. It comprises a box with spring-supported cover, 
pendant from which is a hook pawl adapted to engage a \ 
ratchet wheel on a shaft, there being also on the shaft 
removable tape-carrying reels, the tape having printed 
flsures in consecutive order. By inspecting the tape at 
any time it is readily ascertained how many times che 
cover has been depressed, or how many people have 
stepped on it in passing. 

Vehicle Storm Guard. — Sylvanus 

Norton, SinclairvUle, N. Y. This is a device for attach- 
ing the hoods, storm guards or aprons to the dash of a 
vehicle, consisting of a strap with a clamping device at 
one end and a take-up lever connected with the opposite 
end, a second clamping device being connected with the 
take-up lever. After tbe guard is attached to the hood, 
dashboard and body of the vehicle, the latter is practi- 
cally a closed vehicle, and when the guard is not re- 
quired to close the entire front it may be used as a 
pocket, protecting the lower extremities of the occu- 
pant. 

Show Case. — Frank Gurley, High 

Point, N. C. This inventor has devised a show case 
from which dnst or litter may be readily swept out, the 
bottom strip of the door frame at one side having a 
recess exi 



what divergent and terminate in spurs, being designed 
for convenient attachment to the gate between braces 
or end pieces, whereby the body or shanks of the hinge 
are covered up, leaving the eye only exposed. 

Spe CT AC LE s.— John T. Meredith, 

Shawnee, Ohio. These spectacles have auxiliary tem- 
ples fitted to slide on the straight temples, and having an 
outer curved ear portion, with means for locking the 
sliding to the straight temples. The auxiliary temple, 
when pushed in, assumes an almost straight position, but 
readily curves around the ear when pushed out to se- 
curely hold the spectacles in place. 

Heads and Masks.— Isidor Roescher, 

New York City. An eye and tongue support for artifi- 
cial heads and masks or vibratory supports for dolls* 
eyes and tongues, has been patented by this inventor, in 
which the supports are so concealed and so attached that 
the least movement affords vibrations which appear at 
the openings provided. The artificial ejcs ana tongue 
are connected with separately arranged springs within 
the mask, so that they will not interfere with the action 
of each other. 



U-esrigns. 

Design for Scrubbing Brush. — 

Samuel K. Hawkins, New York City. This brush is 
made in an approximately 8-like curve, with pointed 
ends, and the upper edge is chamfered all around. 

Sash Weight.— Robert R. Breu, New 

York City. This is a weight having at one end specially 
advantageous recesses surrounding the aperture for the 
attachment of the sash cord, so that it may be readily 
secured to the weight without liability to friction against 
the sides of the pocket in which the sash runs. 

Back Band Hook.— Hiram E. Weth- 

etbee, Greenville, Miss. This design is for a substantially 
flat plate in which are elongated parallel openings with 
adjacent perpendicular serrations, there being a broad 
hook surrounded by an opening about centrally of the 
plate. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Plants AND Their Children. By Mrs. 
Williara Starr Dana. New Yorlc, 
Cincinnati, Chicago: American Book 
Company. Pi'ice 65 cents. 

Not every book of nature study can be so heartily com- 
mended as Mrs. William Starr Dana's ** Plants and Their 
Children.'*' Some educators have gone into raptures 
over the beauty of fiowers, and neglected the study , 
others have missed the beauty in sordid pursuit of fact ; 
it has remained forMrs. Dana to hitch her wagon to a 
star, to teach at once science and poetry. The study of 
flowers is inherently attractive. It is the study by which 
the child is most readily attracted, from which he is least 
liable to be discouraged. That he is so often discouraged 
speaks ill of his teachers. The flower, says Mrs. Dana, 
attracts the bee by sweetness and beauty. In the same 
way It attracts the child. Others may be led iuto botany 
through the study of cells and slimes. He leaves these to 



his elders. One entrance appeals to him, that which 
tending down to the floor and cut Uansversely ' leads through flowers, and che wise teacher will lead him 



misceJlaiieous. 

Dental Tool and Plugger.— James 

W. Dennis, Cincinnati, Ohio. This is an instrument es- 
pecially adapted for taking up and holding pads or plugs 
for introduction into cavities in the teeth, particularly 
those which absorb surplus mercury from amalgam fill- 
ings, the tool facilitating the locating of the plug or pad 
111 a tooth cavity without causing pain. 

Badge.— Oliver T. Eads, Harvey, 111. 

This is a device to be attached to the coat or vest and 
representing the head and bust of a man, the arrange- 
ment being such that by drawing down npon a string the 
neck portion will be drawn out or elongated. The device 
is designed to afford amusement or to serve as a hint to 
a questioner that further questions are not desired. 

Hairpin— Frank J. Prokop, Dol^e- 

ville, N. Y. This invention relates especially to pins 
having ornamental heads, or to be worn as ornaments in 
the hair, and is made in two sections, a stem or shank 
section and a shell casing or receiving section constitut- 
ing the lower portion of the pin. The pin may be readily 
placed in the desired poeitioo in the hair and then locked 
in Bucb poeitioD. 



through the strip to the level of the floor, a block fltting , '° ^y 'hat. Once in, it will take more than a few lechui 



the recess, beneath the door. | 

Ice Cracker and Shaver.— Freder- 



ick E. Steere, Lynchburg, Va. This is a simple machine 
for use in connection with th^ sale of beverages, facilitat- 
ing tbe shaving or cracking of ice as desired. The ice 
is placed in a hopper through which a plunger carrying 
a disk with spikes on its face may be moved to force the 
ice against rotating teeth to break up the ice in small 
pieces, or a disk carrying knives may be advanced be- 
yond ihe teeth, when the ice will be shaved instead of 
being cracked^ a crank being turn d in both cases. 



cal terms to frighten him from thi'> fascinating flowerland. 

Yet this book, carefully as it tihuns the less attractive as- 

I pects of the subject, is not unscientific. It leads induc- 



tively to the prime principles. It tells of 'lie formation 
of the seed, the storing of food, the growth of the infant 
plant, butall with a living interest, not sentimental, but 
poetic with the comprehensive poetry of Thoreau and 
Emerson. The book teaches the child to see. It teaches 
the observant, expectant mood or the scientist, a mood 
consonant with the most spiritual religion. The illns- 
trations, by Alice Josephine Smith, are most adequate. 
The book is in every way most atijactive. The 
Umbrella. -Rufus Waples, Jr., Phila- ^^^^ « designed for a supplementary reader. It is 

easy to foresee the pleasure that the children will flnd in 
It. Mrs. Dana is widely known as an authority on tbe 



delphia. Pa. This invention is for an improvement in 
what are known as umbrellas and canes— the umbrella 
proper being applied to and removea from a handle 
which may be an ordinary cane. Tbe ribs are arranged 
to expand in two opposite sets connectea together and 
the braces are arranged in similar sets connected to- 
gether, the ribs being arranged in groups to avoia multi- 
plicity of joints, and the ribs and braces being in certain 
respects constructed and connected alike. The handle 
may be made hollow to form a sheath for tbe collapsed 
and folded umbrella portion, or the latter may be ap- 
plied to an ordinary cane or staff. 

Painters' Blind Holder.— John W. 

Woodward, South Royalton, Vt. For holding blinds 
and similar articles while being painted, this inventor 
has devised a light and simple construction by which a 
blind of any length may be held and turned to any de- 
Fired position to facihtate work on it. It has two 
trestles adjustably united by a connecting bar, and each 
trestle having an adjustable upright in which is a longi- 
tudinal screw turned by a crank arm, while a T-shaped 
arm centrally pivoted to the connecting bar is adapted to 
be held in engagement with the side edge or the bottom 
of the blind. 

Curtain Fixture.- Emsley L. Slight, 

Ennis, Texas. This invention relates to fixtures in 
which a spring roller is carried in sliding supports that 
move up and down on vertical guide strips attached to 
the window frame, and provides a novel form of sliding 
head with grooved ways or runners moving over station- 
ary vertical guide strips, tbere being devices for retaining 
the journals of the roller in the head and springs to hold 
the beii to any adjustment on the guide strips. With 
this improvement the curtain may be readily adjusted to 



subject of plants and plant life, and her first publication 
along these lines, " How to Know the Wild Flowers," at* 
tainedan enormous circulation. We commend the book 
alike to those who have made such subjects a study and 
to such as are not sufficiently observing to have become 
enamored of the plant life about them, or who have not 
come under the spell of Mrs. Dana's charming style. 

Lke's Home and Business Instructor. 
Chicago: Laird & Lee. Pp. 373. 
Price, cloth, 50 cents and 75 cents. 

This 16 a well printed and arranged little handbook in 
which is compactly set forth many valuable points on 
penmanship, letter writing, bookkeeping, banking, every- 
day law, mercantile and technical terms, social forms and 
speeches, etc. It is somewhat unique in its arrangement 
and quiieoriginal in its treatment of the various subjects, 
and imist be a valuable aid to selfinstruction by the 
young, as well as a handy volume in many ways to have 
around. 

The October num ber of the Street Rail- 
way Journal is more than double its normal size, as the 
enterprising publishers decided to issue a souvenir num- 
ber on account of the St. Loui? Convention of the Ameri- 
can Street Railway Association. The transportation fa- 
cilities in the city of St. Louis are fully treated and a col- 
ored map is provided. The number is filled with interest- 
ing matter and is beautifully printed on coated paper. 
Tbe advertisements, which fill 246 pages, are printed in 
colored inks. We congratulate our contemporary on the 
production of a number which is unique In the history 
of trade journalism. It is publislied at New York and 
Chicago. 



business and ^evBonaL 



/Tie enatge for Imertion wider ihu heaii u On* iJoOar a iwu 
ItsT each iruertion : about eiohi words to a U/tu* Adiver- 
itMemenu mutt be recewed at publication ojfice as eariy a$ 
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Marine Iron IVorka. Chicago. Cataioi?ue free. 
" v.. S." metal polish. Indianapolis. Samples free. 
Presses &. Dies. Perracutp Mscn. Co., BndRCton.N. J. 
Hatidle^t Spoke Mcby. Ober LatbeCo..Cha«:rtn Falls.O. 
Yankee Nottons. Waterbury Button Co., Waterb'y. Ct. 
For good letter copies see " Rubber Tipped" adv.. p. 340. 
8crew machines, milling macninets. and drill presses. 
The ftarvin Mach. Co.. SpriUB & Tarlck Sts.. New York. 

Would manufacture metal specialties of undoubted 
merit. Cycle parts preferred. G. W.Cilley.Norwich.Ct. 

Carpenters.— Make more money. Go into concrete con- 
struction. Ransome system. 758 Monadnock BIk., CbrKO. 

The celebrated '* HomBby-Aki rojd " Patent Safety Oil 
Bnfrine is built by ibe ()e La \'ergne Refrifterating Ma- 
chine Company. Foot of East ISStb Street, Nevr York. 

Tbe best book for electricians ana beginners m elec- 
tricity is ** Experimental Science,*' by <ieo. M. Hopkins. 
By mall. H Munn & Co.. PuMlshers.sei Broadway. N. Y. 

^f~8end for new and complete caiaiofiue oi SCientiQc 
and other Books for sale by Munn & Co.. .Vil Broadway, 
New York, Free on appllration. 
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HINTS TO CORRESPONDENTS. 

NameBaiitl A(l(lreii» must accompany all letters 
or no attention will be paid thereto. This is for out 
information and not for publication. 

Itcfrreiireih to former articles or answers should 
givedate of paper and page or number of question. 

liiqiiirM'ii not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all cither by letter 
or in this department, each must take his turn. 

Bii yer» wishing to purchase an^ article not advertised 
ill our columns will be fumisbed with addresses of 
houses manufacturing or carrying the same. 

$pp4-inl X^'rilteii I iir«M-iiiHiM»ii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

teieiitilM' Aiiifru-aii Mi pplmieiiis referred 
to may be had at the office. Price 10 cents each. 

lt4M»kK referred to promptly supplied on receipt of 
price. 

til iioralH sent Cor examination should be distinctly 
marked or labeled. 



(6991) W. A. B. asks (I) how to majj- 
netize a piece of thin iron. A. Starting at one end, rub 
it across the pole of a strong magnet; a dynamo field mag- 
net is excellent. Remove it in a sweeping curve and re- 
peat the rubbing, always in tbe same direction but chang- 
ing sides. 2. Do you know of any work published on 
maenetism that an ignoramus can understand ? The 
encyclopedias have lengthy articles on the subject, the 
more of which I read the lees I know. A. We recom- 
mend *• MagnetisEQ." by Houston & Kennelly, price $1. 
which isa very good work and canbe readily understood 
by those not especially trained in electro technics, also 
" Lectures on the Electromagnet," by Thompson, price 
$1; *^ Electromagnet and Electromagnetic Mechanism,'*' 
by same author, price $6. Much of the above has been 
given in the Scientific American Supplements. 

(6992) O. F. McG.asks: WiM you please 

inform me through your valuable columns howtheelec- 
tropoion fluid for putting in batteries is made? A. Vari- 
ous formulee are used. The following is Tissandier's: 

Water 100 parts by weight. 

Potassium bichromate 16 '* ** *' 

Sulphuric acid 66" 37 *' " " 

The mixing of the acid and water is snpposed to pro* 
dure enough heat to insure solution of the bichromate. 
Do not use until cold. 

(6993) O. A. P writes : All things being 

equal in both cases {that is, speed, load propelled and 
distance traveled), would the strain on the bicycle chains 
differ if one bicycle is geared at 70 and one at 80 inches? 
Would there be any difference in the strain on the chain 
if tbefrout and the hind gears are transposed, other con- 
ditions t>eing equal! A. For equal work as you state, the 
strain on the chain increases with the increase m the 
gear; 80 gear exerts a harder pull on the chain than 70 
gear. By transposing the gear, the strain would be less 
on the chain by the difference in the relations of the 
sprockets. 

(6994) G. H. W. asks : How many of 

the caustic potash batteries described in " Experimental 
Science '''' will it take to light a six candle power incan- 
descent lamp, and also what voltage lamp should be 
used ? Will you also inform me how much black oxide 
ofjcopper should be added to the jar? A. Thirty or forty 
cells would be requisite. Use about a half mch layer of 
copper oxide to each jar. 

(6995) W. W. P. writes: I am heating 

with steam from a small upright boiler, and as the 
steam coils are on a level with, or possibly lower than, 
the bottom of the boiler, I have practiced the wasteful 
plan of running the condensation into the gutter instead 
of returning it to the boiler. I tiave heard, however, that 
there is a method by which the condensation can be re- 
turned to the boiler in cases like mine. Will you please 
advise me through the columns of your journal? A. The 
water in the coils can be returned to the boiler under 
the conditions you name, by a return steam trap. This 
apparatus is well known in the steam fitting trade. 

(6996) T. S. B writes: We have a 30 

inch by 48 inch Corliss engine with Bulkley condenser. 
We take the condensing water from the Hudson River, 
with a Wortbington duplex steam pump; the steam cyl- 
inders are 7 inches diameter, the water cylinders 9 inches, 
and 10 inches stroke, eacn piston running about 30 
strokes per minute. Steam pressure from 60 to 80 pounds, 
tbe gaE*e on j>ump discharge pipe indicates 40 pounds. 
I The distance tbe water is carried, about 200 feet; theele- 
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vation, about Sir feet. The pipe is half way 4 incheB and (7003) H. L. S. asks for a method for re- 
the other half 3 inches. The pump has also a Bulkley con- moving tattooed marks from the body. A. A writer in 



denser; the water is taken for it from the lower part of 
air chamber and is discharged into the suction pipe, giv- 
ing a vacuum of 15 inches to 30 inches. The vacuum at 
the Corliss engine is 34 inches to 26 inches. Can you 
give me percentage of gain under these conditions? I 
have taken > our papers for about 40 years and I have 
never asked a favor before. A. You do not give suffi- 
cient data for exact figures. Your vacuum adds to the 
engine about 40 horse power and you expend in steam on 
the pump probably legs than 4 horse power in steam. So 
your gain'will be the difference, or .S6 horse power. Now, 
if yourengine is 200 horse power without the condenser. 



you will gain - 



200 



= 18 per cent by the use of the vacuum. 



(6997) E. E. S. writes : Most men, who 
have occasion to use screwdrivers, think that, of two 
screw drivers exactly alike: except in length, the longer 
one will start screws which could not be started with the 
shorter one. Is this difference real or imaginary ? And 
if real, please explain why. A. The only advantage 
that the long screwdriver has is in the facility for a 
strong grip from the hands. 

(6998) J. P. J. asks : 1. What two 
liquids when poured together will ignite with a rose col- 
ored flame, and also the reaction which takes place ? A. 
Turpentine and strong nitric acid may be used to pro- 
duce deflagration. The experiment is highly dangernns. 
2. Can you give me the chemical reaction taking place by 
calc. carb. in H^O, and the formula for acetylene gas ? 
A. CaC2 + H20=C2H,+CaO orCaC2+2 H20=C2H2+Ca 
(OH);. 3. Also can you give me a good preservative for 
insects, which, when put on, will kill and preserve themi 
I am now using turpentine and creosote, but do not 
like the mixture. A. Potassium cyanide is very gener- 
ally used for killing insects, but is poisonous,] and is 
liable to stain the insects. Chloroform is good, but is 
apt to cause a stiffening of the wing membranes. La- 
boulbene recommends for the preservation of insects 
in a fresh state plunging them in a preservative fluid con- 
sisting of alcohol with an excess of arsenious acid 
in fragments; 1^ pint alcohol will take about 14 troy 
grains of arsenic. The living insect, put into this pre- 
paration, absorbs about 3-1000 of its own weight. 
When soaked in this liquor and dried, it will be safe 
from the ravages of moths. Anthrenus or Dermestes. 
This liquid will not change the colors of blue, green, or 
red beetlep if dried after soaking from twelve to twenty- 
four hours. Hemiptera and Orthoptera can be treated 
in the same way. The nests, cocoons, and chrysalids of 
insects may be preserved from injury from other insects 
by being soaked in the arseniated alcohol, or dipped 
into benzine or a solution of carbolic acid or creosote. 
For spiders, puncture them and steep for several days in 
a strong aicoholicsolutionof pure phenol, and then in 
dilute alcoholic glycerine. Or use a saturated solution of 
salicylic acid in glycerine; dry carefully. 

(6999) E. M. B. says : Can yon send me 
a recipe for hektograph gelatine that will absorb the ink 
and( not require washing? A. Hektograph Sheets. - 
Soak 4 parts of best white glue in a mixture of 5 parts of 
water and 3 parts of solution of ammonia, until the glue 
is soft. Warm the mixture until the glue is dissolved 
and add 3 parts of granulated sugar and 8 parts of gly- 
cerine, stirring well and letting come to the boiling point. 
While hot, paint it upon white blotting paper with a 
broad copying brush, until the paper is thoroughly 
soaked and a thin coating remains on the surface. Allow 
it to dry for two or three days, and it is then ready for 
use. An aniline ink should be used for writing, and 
before transferring to the blotting paper, wet the latter 
with a damped sponge and allow it to stand one or two 
minutes. Then procc'ed to make copies in the ordinary 
way. If the sheets are laid aside for two days, the old 
writing sinks in and does not require to be washed off.— 
Chem. and Drug 

(7000) M. C. asks for a receipt for re- 
moving writing in ink from paper. A. The Journal de 
Pharraacied'Anvers recommends sodium pyrophosphate 
for the removal of ink stains. This salt does not injure 
vegetable fiber, and yields colorless compounds with the 
ferric oxide of the ink. It is best to first apply tallow to 
the ink spot, then wash in a solution of pyrophosphate 
until both tallow and ink have disappeared. Thick blot- 
ting paper is soaked in a concentrated solution of oxalic 
acid and dried. Laid immediately on a blot, it takes it 
out without leaving a trace behind. Tin chloride, 2 parts; 
water, 4 parts. To be applied with a soft brush, after 
which the paper must be passed through cold water. 

(7001) A. L. F. asks: How to bleach 
bones to deodorize and take grease out? A. The cura- 
tors of the anatomical museum of the Jardin des Plantes 
have found that spirits of turpentine is very efficacious 
in removing the disagreeable odor and fatty emanations 
of bones or ivory, while it leaves them beautifully 
bleached. The articles should be exposjd in the fluid 
for three or four days in the sun, or a little longer if in 
the shade. They should rest upon strips of zinc, so as to 
be a fiaction of an inch above the bottom of the glass 
vessel employed. The turpentine acts as an oxidizing 
agent, and the product of the combustion is an acid 
liquor which sinks to the bottom, and strongly attacks 
the ivory if allowed to touch it 2. How to blue screws 
such as those used in guns and safe doors. A. The 
articles to be blued should have their surfaces cleaned 
and polished. They may be then heated in fine clean 
wood ashes to a temperature of from 500"* to eOO"*, accord 
ing to the depth of the color required. It is not necessary 
to watch the temperature, but simply to examine the ar- 
ticles from time to time to see that when cooled in the 
air they assume the proper color. They should then be 
immediately removed, and the operation is then com- 
pleted. 

(7002) H. W. S., Jr., says : Will you jrive 
recipe for waterproofing silk fishing lines to prevent them 
from sinking? A. 1. Two parts boiled oil, 1 part gold 
size, put in a bottle, shake well, and it is ready for use. 
Apply with a piece of flannel, expose to the air and dry. 
After using the line two or three times it should have 
another coat, the application being repeated when neces- 
sary. 2. Apply a mixture of 2 parts boiled linseed oil 
and 1 part good size; expose to the air and dry. 



the Chemical News has stated that if the tattooing is 
performed with some carbonaceous matter, the marks 
can be made to disappear by being first well rubbed with 
a salve of pure acetic acid and lard, thpn with a solution 
of potash, and finally with hydrochlork; acid. A der- 
matologist should be consulted if possible. 

(7004) D. A. asks : How can the fingers 
be best cleansed if stained in photc^raphic development, 
especially when they have been wet with old or dirty 
hypo ? A. Paint the blackened parts with tincture of 
iodine, let it remain until the skin becomes red, then 
apply ammonia, when the stain will disappear. This 
treatment should not be used if there are any recent cuts 
on the bands. 

(7i)05) A. G. says : Can you jrive me 

the name of any manual on plaster mouldingor any in- 
formation on the finishing up of plaster with paraffine as 
they are finished in the plaster shops ? A. The polish 
on plaster figures is said to be produced by immersion in 
melted paraffine or wax, and rubbing smooth. 

(7006) F. T. says : Please give me a 
formula for darkening copper without injuring it. I have 
some electros of half tones which I want to blacken and 
then fill hollows with magnesia to use all as a picture. 
What substance is put on metal (brass) to imitate the 
color of wrought iron work ? A. You can produce a 
dead black surface on both copper and brass by using 
1^ ounce platinum tetrachloride dissolved in 1 ounce of 
water. The metal must be chemically clean. 

(7007) G. G. Y. writes: I am puttinerup 
a line of eight stations. I want to use the Bell receiver 
for transmitter, there being two at each station, making 
sixteen in all. Now the question is, will a person hear 
the message just as plain at one place as at another? 
The message will have to go through each one. We 
have up a line where there are two at each end and it 
works all O. K. How many can we put on the line 
before we overload it, or cause the sound to be indis- 
tinct? A. The message will be beard as well atone place 
as at another; if the telephones are in series, the opera- 
tion will be impaired as more telephones are introdnced. 
The exact number that can be used cannot be stated 
You can readily experiment with the proposed con- 
nections before erecting your line. Try a through me- 
tallic circuit with the telephones in parallel with each 
other, arranged like incandescent lamps. 

(7008) E. A. O. asks if there would be 
any advantage in using mica plates instead of glass plates 
in the Wimshurst influence machine. A. Possibly, if 
you could get perfect sheets of adequate size. The ex- 
periment would be interesting and worth trying. 

(7009) J. J. K. asks how to make the 

foundation for a walk and what proportion of cement 
and sand to put on it so as to make it good in all 
weathers. A. The foundation for a walk (not a street 
sidewalk) may be made with a layer of very coarse gravel 
or finely broken stone 3 to 4 inches thick, with a coat 
cement 1 part, sand 2 parts, 1 inch thick. The gravel or 
broken stone bed should be wet and well rammed to make 
the walk permanent. V^r street sidewalks a thicker bed 
of gravel or broken stone shonld be made. 

(7010) G. E. B. writes : I have had made 

to order a few 10 candle power 10 volt incandescent lamps 
to be run by batteries. 1. Will you kindly inform me as 
to the amount of amperes needed? A. Allow three and 
one-half amperes to each lamp. 2. Would six cells, 2 
volts each and 5 amperes and 100 ampere hours each, be 
sufficient and for how long ? A. The six cells, if able to 
maintain the voltage anaamper^estated,would answer, 
presumably for ten hours, possibly for less. 



. 569,478 



Bookkeeper's posting ffuide, E. H. Wintermute, 

Boot or shoe bee) eusbion, C. P. Sbaw 

Burinp and cuttinc tool. W. T. Smith 569,433 

Borlnor and turninR mill, G. W. Moreton 569.344 

Bottle. C. P. Lundquiate 569,217 

Bottle Atrtpper aori bottle, Dom & Re instine 569,181 

Botthnst apparatus, M. B. Donally 569,180 

Box. See Miter box. Toilet box. 

Box corners, apparatus tor applying metal strips 

to, O. & M. Schubert 669,5<>7 

Box comers, metal strip for, O. & M. Scbut)ert.... 569,568 

Box cover brace or support. C R. Georg 569,193 

Bracket. See Curtain pole bracket. Transmitter 

bracket. 
Brake. See Air brake. Car brake. Vehicle 

brake. 

Brake. J.F. Burgm 569,486 

Brake, W. H. Sauvase 569,476 

Branding sheep or other animals, appliance for, 

H. W. Potter 569,515 

Brush, rotary tooth. Courtright & Purdy 569.409 

Buckle, harness. J. K. Mole 569,584 

Bullion, softening base, G. A. Marsh 56.t,293 

Bungs, etc., machine for making, E. U. Elder 569.554 

Bungs, etc.. machine for makinif. Elder & Taylor. 569,555 

Bung makme machine. Elder & Kelly 569,488 

Burial casket. W.C. Knapp 569,339 

Burner. See Hydrocarbon burner. Lamp burner. 

Oil burner. Vapor burner. 

Button, J. E. Kenna 569,581 

Button, cuff. G. P. A . Gunther 569.495 

Button setting machine. A . W . H am 569.579 

Calciner and smelter, combined. Best & Meanor.. 569.537 

Calculator. W. A. Copelana et al 569.M4 

'Jamera, photographic, J. M. Blliot 569.328 

* 'ar brake, R. G. Woodward 569,311, 569.312 

Car coupling. A. D. Alden 569,481 

Car coupling. R. J. Edwards 569,374 

Car fender. C. Kink 569.330 

Car fender, G. A. Henry .- 569,457 

Car safety guard. A.J. Brown 569,168 

Cars, strainer for air brakes of, T. B. Hunt 569.203 

Carbureter, C. W. Ingrahara 569,460 

Cardboard scoring machine, C. W. Hobbs 569.200 

Carpenter's uage. L. Joncas 569,558 

Carpet holder. M . H . Sullivan 569,525 

Case. See Barber's case. Show ease. 
Chair. See Rockine chair. 

Chair fan attachment, rocking, G. Herfurtb 569,497 

Chair table attachment, J. E. Moudy 569,508 

Check, draft, order, etc., self- identifying, E. L. 

C. Ward 569.364 

Chuck, expansible. J. O.Smith 569.245 

Cleareites, manufacture of, N. J. Evans 569.184 

Clamp. See Basin clamp. 

Clasp. See Lace clasp. Last clasp. 

Cloth evftning device, J. H. Northrop 569,586 

Clutch, automatic satety spring, J. Annan 569,396 

Coat and hat holder, .r. F. Main 569,422 

Cock for water service systems, istop, J. Slay- 
maker 569,304 

Coin changing device, A. L. Levin 569,214 

Collar, adjustable. J. Atkinson 569,534 

Collar pad, R. C. Van Derveer 569,363 

Colors on fiber, producing azo, h\ Storck 569,392 

Commode. B. W.Jenkins 569.206 

Coop, chicken. W. W. Mendenhall 569.295 

corset fastening, F. M. Lehnig 569,213 

Cotter pin press. W. R. Tiiton 569.527 

Coupling. See Car coupling. Locomotive tender 

coupling. Shaft or tongue coupling. Thill 

coupling. 

Crank handle. J. I). McFarland.Jr 569,346 

Crate, ejtg, G. W. Spurr 569,390 

Crushing mill, centrifugal, R. Sauerbrev 569,238 

CuriiUKiron. N. Berry man 569.536 

Curtain fixture. E . L . Slight 569 592 

Curtain pole bracket. G. P. Neal 569,563 

Cutter. See Bog cutter. 

Cyanids, process of and apparatus for producing, 

P. Danckwardt 569.325 

Cyclometer, C. H. Clawson 569,322 

Damper regulator, G. F. Nilsson 569,513 

Dental cataphoric apparatus, M. W. Hollings- 

worth .VT. 569.380 

Dental engine tool rest, C. H. Land 669,210 



TO INVENTORS. 

An experience of nearly flf tv years, and the preparation 
of more than one hundred thousand applications for oa- 
t.pnis at home and abroad, enable us to understand the 
laws and practice on both coniinents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are inviied 10 write to this otflce for prices, 
which are low, in accordance with ihe times and our ex- 
tensive facilities for conducting the business. AddresH 
MUNN & CO.. otTiceScittxTiKic American, 361 Broad- 
way. New York. 



Harness bead gear. E. G. Sylvester 569.526 

Harrow. H. L. Flesher 5t.9,492 

Harvester binding mechanism, M. A. Keller 569.5KI 

Harvester, corn, C. E. Detling 569,549 

Harvester, corn. C. S. Sharp 569,242 

Hatchet, jr. R. balsley 569.161 

Hay folk operating device, J. F. Tuttle 569,437 

Heat ordraught regulator. L.H. Fisher 569,186 

Heater. See Electric beater. Feed water heater. 
Gas beater. Water beater. 

Heater. A. W. Rinpland 569.473 

Heater and ventilator. E. Houcb 569.381 

Heel nailinu machine. F. F. Raymond, 2d 569,517 

Heel trimming pattern and holding device there- 
for. C. F. BabCOCk 569,484 

Hemmer, Goodricn & Barnum 569,578 

Hinge. T. Rodes 569,474 

Hoisting chains, grab for. J. Dudley 569.448 

Hydrocarbon burner, C. A. Hanable 569,412 

Ice crackine and shaving machine. F. E. Steere... 5t;9.250 

Incandescent oil lighting, S . Henlein 569,198 

Indicator. See Office Indicator. Tide indicator. 

Ink well, J. R. Balsley 569,162 

Jack. See Lifting Jack, l^hill coupling Jack. 

Track Jack. 
Kiln for decorating porcelain or glass, J. P. Rief- 

fg( ^ 569 232 

Kitchencabinet, T. <'arney.... !!..!.. !....'.'......... 569,541 

Knife. See Pocket knife. 

Knitting device, circular, D. Minicb 569,463 

Knitting machine. P. Persson 569.347 

Knittintf machine stop motion. 5. Creager 569.324 

Lace clasp, shoe. O . S . A ugensen 569.398 

Lamp burner. J. Kampf 569,501 

Lamp, gas, J. F. McElroy 569,562 

Lamp sockets, shade holder for incandescent, M. 

D. Greengard 569,556 

Lanterns, etc.. ventilatorfor, W. A. Bourne 569,572 

Last clasp for lastine machines. J. A. Dunphy 569,182 

Lastme machine. S. Snow 569.357 

Lasting machine pad holder. C. O. Ray 569,231 

Lathes, attachment for woodworking, J. G. Hall- 

Strom 569.197 

Lawn sprinkler. L. H. Sholder 569.243 

Leaf turner. E.L. Badgley 569,399 

Leaf stopper, C. Schroeder 569,430 

Ijevel. pfumb. F.G. Juney 569,500 

Lifting Jack, C. T. Moorman 569,585 

Listing and computing machine, H. H. Johnson 

et al 569,499 

Lock. See Bicycle lock. 

Locomotive tendercoupling. J. MacKenzle 569,218 

Loom picker strap d ok, P. Ashby 569,570 

Lubricants, machine for testing. R. C. Carpenter. 569.407 

Lubricator. See Axle lubricator. 

Match deliver ing and cigar cutting apparatus, O. 

Anderson 569,482 

Mattress, spring, J. F. Leach 569.420 

Measure, draughtsman's. H. Sommerfeldt 569.358 

Medicine dose indicating cabinet. N. S. Springer.. 569,359 

Metal shearing machine, J. B. McLane , 569,226 

Metal tie. E. L. Sawyer 569,427 

Metals, apparatus for melting, R. G. G. Moldenke 569,221 

Meter. See Water meter. 

Mill. See Borine and tu^-ning mill. Crushing 

mill. Grinding mill. Ore crushing mill. 

MitPrbox,J. Ellis 568,327 

Mixer. See Dough mixer. Paint mixer. 

Moistener, envelope , J. G. Eversman 569,185 

Motor. See Steam, air or water motor. 

Music chart. F. Mueller 569,509 

MuslcalBgure, D. K. Marshall.., 569,219 

Musical Instrument, mechanical, E. P. Riessner.. 569.233 

Nail feeding device. Raymond & Fogg 569,518 

Neck protector. E. E. rarlton 569,540 

Necktie, M.Jacobowitz 569,498 

Newspaper holder. C. K. Dunsbee 569.553 

Nozzle, exhaust, C.M.Marshall 569.561 

Nut for vehicles, axle, J. E. Lewis 569,215 

Nut lock, T. Oldroyd 569,423 

Office indicator. C. L. McKesson 569.384 

Oil burner. J. R. Armstrong 569,315 

Oil or gas burners, beater for attachment to. H. 

H. Hallett 569,377 

Oil. process of and apparatus for extracting, H. 

T.C.KraLs 569,208 

Oil wells, system for operatlns, G.Allen 569.157 



Dental plate polishing tool, P. B. Barnes 569,535 < Open heart h furnace, H. Aiken et al (reissue) 



INDEX OF INVENTIONS 

For which Lettera Patent of tb« 
United State* were Granted 

October 13, 1896, 

4ND BACH BEARING THAT DATE. 

I See note at e nd of list abont copies of tliese patents.] 



Acid and makine same, dlnltroantbrachrysone 

disulfonic, H. Laubmann 569.419 

Acid and malting same, paraetbozyphenFlsuccin- 

amie, A. Piutti 669,425 

Air brake. Walker & Cook 569,258 

Air compressors, inlet valve for, H. V.Conrad ... 569,323 
Alarm. See Bicycle alarm. Speed indicating 

a'arm. 
Antipyrin mandelate and makine same, O. Hins- 

berB 669,415 

Automatic gate, D. K. Wilson 669.269 

Axle lubricator, car. A. W. Wrigbt 669,480 

Axle, vehicle. O. S. Ebert 569.183 

Barber's case, Carlson & Lawson 669.274 

Barber's turn, O. L. Danfurtb 669,178 

Barrel and truck, combination waste, J. R. Rus- 
sell 569.520 

Basin clamp, adjustable wasb, O. M. Wlllment. ... 569,2li8 

Batb cabinet, thermal. Jones & McCreery 669,417 

Bed, folding, J. Hotsapillar .569,S02 

Bedstead, folding, J. R. Delbm 5S9,.')48 

Bicycle, H. J. Thompson 569,394 

Bicycle alarm, B. Arnold 569,158 

Bicycle, folding, M. B. Ryan .569.364 

Bicycle handle. C. O. Spurr 669,436 

Bicycle handle bar,ad]u8table, B. Porter 569.349 

Bicycle lock, C. B. Woodbury 669,594 

Bicycle saddle, Drury & Sims 669,826 

Bicycle stand, F. Giacinto 669.493 

Bicycle support, J. S.Lvnch 569.289 

Billiard table cushion, W.J. Rodd 569,519 

Blind holder, J. W.Woodward 669.479 

Blocksignal, !,.«:. Smith 669,246 

Block signal system, J. E. Oonbavand 569,551 

Boat, See Steamboat. 

Bog cutter, J. B. Cannon 669,170 

Boiler. See Steam boiler. Water tube boiler. 

Boiler. V. Karavodin 569.287 

Boiler, N. L. Warren 569.477 

Boiler lug, T. C. Best 569,164 

Boiler or other furnace, E. W.Jones 569.2VI 

Boilers . device for feeding anti-incrustation com- 
pounds to. W. A. West 569,440 



Disinfecting ships or other structures, apparatus 

for, H. R. Cassel 569,173 

Display cabinet, combination, T. B. Wood 669,367 

Doll wallter. H. B. Hinckley 669,333 

Dough mixer. Edwards & Potter 569.449 

Dowel.pin and joint, H. H. Rockwell 569,235 

Dowelipins, machine for making, H. H. Rock- 
well 669,234 

Draught regulator, F. H. Treat 569.254 

Draw plate, J. Hudson 569,333 

Drawers, night. C. Arnold 569,483 

Drills, eic, machine for cutting twist, H. C. „ 

Peters 569.665 

Drive mechanism for machines in series, succes- 
sive, G. E. Henry 669.414 

Dye and making same, alizarin, R. Brasch 569.404 

Dye and making same, blue, H. Laubmann 569,418 

Dye and making same, green alizarin. R. Brasch. 669,405 

Dyeing phenetidin red. Ullrich & Gallols 669,395 

Dveing siceins, apparatus for, Gleason & Bower... 669,453 

Ea8el,G. L. K. Uahlberg 869,410 

Electric bond, M. J. WIghtman 569.266 

Electric circuits, cutout for. L W. Downes 669,373 

Electric generation, method of and means for, S. 

H. Short 569.591 

Electric generator, magneto, O. H. Nortb 669,385 

Electric beater, G. B. I'raley 669.278 

Electric motors, svstem of control for, E. A. 

Sperry 569,305 

Electric snap switch, C. G. Perkins 569,299 

Electric snap switch, G. B. Thomas 669,309 

Electric switch, G. Bmmett 669.576 

Electric switch, W . H . Powell 569,300 to 569,302 

Electrical distribution system, G. T. Woods 669,443 

Electrical transformers, automatic cutout for, A. 

r. Booth 569,538 

Electromagnetic. J. Wayland 569,262 ' 

Electrotherapeutic band, B. H. Velllnes 569,529 I 

Elevator. See Water elevator. 

Elevator, G. F. Brott 669.639 

Elevator attachment. E. C. Jen kins 5i)9,336 

Engine. See Gas engine. Rotary engine. Steam 

engine. 
Engine starter, gas. Weinman & Euchenbofer 669,365 



11.572 



Ore crushing mill. S. M. Briggs 569,272 

Ore roasting furnace, C. E. stockford 669,361 

Organs, insect or vermin guard for, F. M. Mat- 
thews 669,505 

Oven, halcingand cooking, F. Heinemano 569.413 

Padlock, seal, N. C. Pond 669,387 

Paint mixer, J. P.J. Saxer 669,428 

Paint, oil, i.H.Swlnk 569,306 

Paper box machine, round, L. T. ft I. P. Hallock 669.496 
Paper stock to pulp, machine for reducing, A. P. 

Brown 669.321 

Passenger register. W. H. Cling 569.543 

Pen. farrowing. E. Powers 569.516 

Perforating device, B. P. Flood 569.187 

Photographic mounts, manufacturing, J, W. Mc- 

cabe 569,510 

Pile driver. J. A Spangler 669,435 

Pin. See Dowel pin. 

Pin and caich device, Strecker & Moore 669,393 

Pipe. See Stand pipe. 

Pipecleaner. W. (;. & W. D. Culver 569.311 

Pipe connection, W. Smith 869,247 

Pipe or tubing corrugating machine, S. S. Ser- 
geant . 669,431 

Pipe wrench and cutter, combined, H. C. Atkin- 
son 869,533 

Piston, steam engine, E. J. Armstrong 569,632 

Pitcher or other vessel, J. Putnam 569,.351 

Planing and resawing machine. G. Lhote 669,288 

Planter cheek row attachment, com. E. Krick 569.209 

Plow attachment, sulkv. J. Q. Mann 669,291 

Pocket knif e, G. Gardner 669,452 

Precious stones while being polished, apparatus 

for raani pulating, A . L. Strasburger 669,252 

Press. See Cotton pin press. 

Press rack, J. E.Davis 669.547 

Pressrack, C. Kerr 569,602 

Printing press, L. W. Southgate 669,434 

Printing press, H. A. W. Wood 569,310 

Printing wall paper, H. W. Sanderson 569,237 

Projectile and gun for throwing same, L. Gath- 

mann 569,191 

Projectile and gun for throwing same, high ex- 
plosive, L. (jathmann ^■■■l±- 569,190 



, L. 

Engine stop, automatic, A. K. Bonta 669,446 Propelling canal boats, etc., means for, S. W. 

Engraving. N. S. Amstutz 669,695 Balch 669,400 

Ester of atkoylamidophenola and making same. Pruning, clipping and holding Implement, com- 

O. Hinsberg 669.416 I bined. R.Jacks 669,284 

EvaporatingapparatuSj Uquid, L._F. Haubtman.. 569,456 , Pump, rotary, H. W. Potter 569,350 



ap< 
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Exhibiting samples of garments, M. A. Adler 569.831 i Puzzle, H. G'lles.. 



Extension and retraction device, J. J. Gier 669,494 

Extractor. See Spike extractor. Stump extrac- 
tor. 
Eye and tongue support for artiOcial heads and 

masks. I. Roescher 669.475 

Eyeglass cases, etc., clasp for, A. G. Williams 669.267 

Fasteningdevice.S.G. Temple 569,308 

Faucet, registering, C. Van Graaf eiland 569,439 

Feed water heater and purifier, J. Struben 569.362 

Fence. A H. Cook 669.174 

Fence, C. F. Darnell 669.276 

Fence machine, wire, W. F. Dobbs 569.487 

Fence, wire, w. Conrad 869,276 

Fender. See <;ar fender. Wheel fender. 

Field glass, E. Toussaint 669.828 

File. nail. B. W. Jacobs 869,288 

Filter, E. M. Knight 569,382 

Filter, oil. K. Bain 6<i9.159 

Firearm, breech loading, A. Sill 669.244 

Flour bolting or scalping machine, I. C. & M. t'. 

Landes 669.211 

Folding machine. (". Schutz 869.365 

Folding table. J. ft J. Palmer 569,514 

Furnace. See Boiler or other furnace. Gas fur- 
nace. Glass annealing furnace. Open hearth 
furnace. Ore roasting furnace. 

Furnace draught attachment, A. Jahant -669,201 

Furnace grate, F. W. Jarvis 869,206 

Furnace grate. W. R. Roney 669,353 

Furnaces, apparatus for Improving combustion 

ln,T. .M. Eynon 669.329 

Gable ornament. T. L. Dillon 869.860 

Gage. See Carpenter's gage. Railway track gage. 
Water gage. 

Game apparatus, C.J. Staufflger 569,391 

Garter and belt. F. H. McClung.Jr 569.511 

Gas engine. F. C. Olin 569,386, 569,564 

Gas engine, H. A. Winter 569,530 

Gas furnace, regenerative, L. J. Lemaire 569.421 

Gas generator, acetylene, A. S. Bucher... 569,278 

Gas heater foilcarriages. etc., Janse ft De Witte.. '"' 



669.194 



Races, timing mechanism for, C. A. Newbaker. . . 669.296 
Rack. See Press rack. 

Railway, aerial, l.M. de Oca y Melian 569,.468 

Railway, electric, A. Gorton 569,331 

Railway rail and chair or bed, L. S. Proctor 569,888 

Railway signal, J. Wayland 669,263 to 66a265 

Railway signal, electric trolley, H. A. Parrish 669.424 

Railway system, electric, Shover & Townsend — 569,432 

Railway tie. C. A. T. Peters 569,469 

Railway track gaae. D. n. Rhodes 669,587 

Ramming machine, road. A. D. Buchanan 569.873 

Reamer, expansion. J. Singer 669,803 

Reed for warping, H. Davenport 569.179 

Reflecting screen, adjustable, P. Keyes 669,503 

Refrigerating shipping crate, M. S. Millard 669,606 

Register. See Passenger register. 

Registering dRvice. (i. A. Phillips 669,348 

Regulator. See Damper regulator. Draught regu- 
lator. Heat or draught regulator. 
Rings, device for reducing size of, Sommer ft Sly 669,522 
Rivets or the like, machine for making, A. C. 

Cam pbeil 669.406 

Rocking chair, platform, W. I. Bunker 869.446, 569,447 

Rod or roller supporting device, J . Berwanger 869,-S19 

Rolling mill feed table, S. V. Huber 869.283 

Rotary engine. E. Chaboche 669,408 

Sack, sleeping, F. H. Scatchard 569.521 

Salicylic compound and making same, R. ScbifT... 569,429 

Saw setting machine, R, K. Coursen 569,545 

Scaffolds, double safety clutch for supports for, 

H. Schubert 869,240 

Scale for weighing gaseous substances, A. Custo- 

dis 569,171- 

Screen. See Reflecting screen. 

Separator. See Gas, oil. and water separator. 

Sewing machine, V . Witte 569 441 

Sewing machine hemmer,R. S. Barnum 869.368 

Sewing machine shuttle. H. A. Bates 669,316 

Shaft or tongue coupling, L. Prideaux 569,426 

Shearing machine, G. Guild 869,281 

Shell, high explosive, L. Gathmann 569.192 



(ias, oil and water separator, A. P. Mc Bride 669,845 Shelving, library, W. H. ft F. A. Winslow.. 

Gate. See A utomatic gate. "' '^ " 

Generator. See Electric generator. Gas genera- 
tor. I 

Glass annealing furnace, J. (jeorge 869,279 

Gold, extracting, B. C Hinman 669,334 

Golf club, n.l.ft B. L. Urquhart 669.438 

Grain recleaner and separator, J. B. Scbuman '569,389 

Graphophone, T. H. Macdonald 5bH290 

Grate bar. J. T. Fuller 669.375 

Grinding mill, D. B. Barnard 569,571 

Gun carriage, counterpoise disappearing, W. H. I 

Morgan 569,222 

Gnn carriage, disappearing, W. H. Morgan 669,225 

Gun carriage, disappearing counterpoise, W. H. 

Morgan 669,223, 669,224 

Hand, artificial, J. Voegtiein 669,593 

Handle. See Bicycle handle. Crank bandle. 



669,210 



Show case, t\ (i uriey 669.465 

Sifter for ashes, etc.. J. Bonowitz 869,320 

Signal. See Block signal. Railway signal. 

Signal apparatus, coin controlled, W. Gray 569.196 

Skirt supporter, S. M.Smith 669,856 

Sled, B. F Hook 669,469 

Sled propeller, H. H. Homer 669,201 

Sleeve protector, J. P. Reily 669,471, 669,472 

Snap switch, G. W. Hart 669.332 

Snow plow, road, G. O. Spencer 669,249 

Soaking pits, apparatus for operating, P. T. 

Berg 869.485 

Sofa or lounge, B a ucum ft Ball 669,163 

Spectacles, J. T. Meredith 669,462 

Speed altering or adjusting mechanism for shaft 

governors, J. ft H. McLaren 869.812 

Speed indicating alarm, B. F. Card 669,171 



© 1 896 SCIENTIFIC AMERICAN, INC. 



33S 



Sftitntxtu ^mttitm. 



[October 31, 1896. 



Speed TarylDK mechanism, W. Corllsa 

Spike extractor and nllwaT tie JUter. Donaway 

& Jones 

Spool holder, D. F.Taylor 

Sprlnes, connection tor colled, W. C. Van Clse — 
Sprinkler. See Lawn sprlckler. 

Sprocket wheel, J. Lindsay 

Square^ carpenter's, D. Martin 

Stacker, pneumatic, W . F. Landia 

Stairs. E. A. Moore 

Stamper, envelop, I. C. GoodrldRe 

Stand pi pe and waterlngcrane, D.Cheney 

Steam, air, or water motor. K. M. Crandall 

Steamboat. 8. D. Tborson 

Steam boiler, W. Wrltrbt 

Steam eneine. A. K. Mansfleld 

Steam Kenerators, water return system for, Ben- 
ham & McAllister 

Steel, manufacturing, B. .M. Johnson 

Stool , D . ET. Lane 

Stopper. See Bottle stopper. Leak stopper. 

Stove, coal, G.W. Cope 

Stove, eooklDK, J. E. Armstronff 

Stovepipe thimble, J. B. Bustwlck. 

Stove, straw burning, W. P. Hitchlngs 

Strainer, <). O. Walton 

Strainer, tea or coffee pot. T. Gaddes 

Stump eziractor, J. J. Milne 

Snperheaters, non-ozidlzable lining for, L. 

Stevens 

Switch. See Electric switch. Electric snap 

switch. Snap switch. Tramway switch. 
Table. See Foldinii table. 
Tablet, reversibiy supporting writing, O. [. Byers 

Tacking machine, hand, W.Shaw 

Telephone circuit, multiple station, J. A. Barrett 
Telephone exchange system. Raverot & Hess — 

Thill coupling, M. P. Favor. 

ThiUcoupling jack, J. B. Maines 

ThrasblDg machine; J. B. Out ram 

Thrashing machine band cutter and feeder. F. 

Qulntiis et al 

Thrashing machine feeding attachment, G. W. 

Rucker 

Tide Indicator. A. X. Low 

Tie. See Metal tie. Railway tie. 

Tire, bicycle, earns & Pallor 

Tire for vehicle wheels, cushion, A. E. Spencer» . 

Tire for vehicles, cushion, J. R. Bolce 

Tire, vehicle wheel, C . A . Pratt 

Tire, wheel, W. Corliss 

Tobacco leaf stemming machine, R. W. Coffee — 
Tobacco, machine for grading and assorting leaf, 

J. M. &0. A. Gale 

Tobacco treailDK apparatus, J . Wright 

Toilet box, J. W. Beck 

Toy cannon and target, J. Han nan 

Toy money box, R.J. Seilentine 

Track Jack, E. P. Caldwell 

Tramway switch. M.W.Hlbbard 

Transmitter bracbet,ad]ustable, A . T. Gordon — 

lYansportation system, W. Grosvenor. 

IVipoo, enamelers', Ballft Pacheron 

Trolley catcher, C.F. Randall 

Trolley wire hanger, W. 8. Kislnger 

Truss, J . U. Rowley 

Tubing, compound reinforced, O. T. Warwick 

Type setting appliance, J ohnson k Low 

Typewriter cabinet, D. D.Walton et al 

Typewriting machine, R. J. Fisher 

Typewriting machine, H.-H.Uns 

Typewriting machine cushion key, Graham & 

Savell 

ITmbrella, J. W. Snowden 

Umbrella, R. Waples. Jr 

Uiubrellas, canes, etc., support for, Waldroti h. 

Paquet 

Valve. T. 8. Wilkin 

Valve mechanism, J.M. Bonck 

Vapor burner, L. Stockstrom 

VebiclG, M. Mishel 

Vehicle brake. J. H. Miller 

Vehicle, motor, J . M , Couk 

Vehicle storsi guard, S. Norton 

V«blctes, thorough brace for, O. B. Fuller 

Vessels, apparatus for raising sunken, A. U. Wolf 

Waffle iron. Bingham 8l Wagner 

Waffle Iron, E. F. Nutt 

Wagon body, folding, J. M. Fischer 

Wagonwheel. W.S. O'Brien.... 

Waistband, elastic, J. B.Faitoute 

Washing machine, J. Hofmann 

Watcfacase, spring, C. Nobs. Jr 

Watercloset. M. L. McGuIre 

Water closet flnshmg attachment, P. J. Madden. 

969,341. 569,559, 

Water elevator, compressed air, Martin A Latta 

Water gage, W. Britton 

water beater, sectional, C. Steel 

Water meter. G. B. Bassett 

Watertuhs boiler, G. Scblsler 

Weatherstrip, O. C. Little 

Well casing spear. E. M. Hoagland 

Wheel. See Sprocket wheel. Wagon wheel. 

Wheel fender, S . Norton 

Windmill gearing, W. W. Day 

Windmills, power transmitting gear for, W. C. 

Hoffner 

Window locking device, E. H. Beekman 

Wire rope ways, clip for, A. Pain ter. 

Wire stretcher. O. V. Pratt 

Wrench. See Pipe wrench. 

Wrench, E. Cunningham 

Zanthln derivatives, making, E. Fischer. . .969,489, 



969,30) 

969,992 
969.307 



969,216 
969,220 
569,904 
969,464 
969,464 
969,942 
969,546 
969,2&il 
9ii9,314 



969,318 
969,461 
969,212 



969,165 
969.5S7 



569,907 
969.291 



969.169 
569,990 
569.401 
969.470 
969,577 
969,583 
569,296 

569.230 

969.980 
969,340 

969.172 
569.523 
969.403 
969,568 
569,370 
969,975 



969,313 
569.402 
569,282 
569,241 
969.574 
589.199 



969,160 
969,392 
969.338 
569,236 
969,261 
569.337 
969,299 
569,491 
569,255 

969,196 
969.248 
569,569 

569,257 
569.368 
569.166 
969,924 
569,343 
969,342 
969.179 
969.466 
969,451 
969.442 
569,144 
569,227 
569,490 
969,467 
569,411 
969,379 
969,297 
969.383 

969,560 
969,iK 
S69.1S7 
■89,360 
969.271 
569,239 



9,378 



969.4% 
569,277 



569,498 
569.317 



569,372 
969,490 



DESIGNS. 

Back band book, H. B. Wetberhee 26,173 

Badge. J. W. Heskett 26,170 

Badge, Whiting & Cather. 26.171 

Bagatelle board, W. L. Sommer 26,187 

Bicycle frame, L. O. Billings. 26,179 

Bicyclepedals, foot plate for, W. B. Warner 26,178 

Chair, "tTj. Palmer 26,186 

Cigar boxes, print or pattern for, N. Wltsch 26.188 

Eaves trough hanger, J. F. Pierce 26,175 

EDKlne' frame, steam. B. M. l,ane 26 180 

Game board. J. M. SchwarU 26,186 

Garmehtedging. H. Haaae 26,189 

Glass vessel, B. Davles 26.190 

Grave marker, Moore & Trott 26.182 

Hair ornament, A. P. Suter 26,172 

Heating apparatus, sing for, R. M. Dixon 26.181 

Hoe. weed. 8. i. J. Craig 26,183 

Kitchen cabinet, J. W. Burnett 26.181 

Lamp body, bicycle, G. Havell 26,177 

Sash weight, R. R. Bren 26,174 

Wick tube, safety, R. H. Smith 26,176 



TRADE MARKS. 

BeltiDff, power, Fafer weather St Ladew 28,963, 

Bicycles, Stoddard MaanfactarlnR Company 

BicycleB, velodpedes, and articles accessory there- 
to, Lozler BlaDufactarlnK Company 

Brushes, tooth, Hamburxer & Company... 28,986 to 

Carpets; covers. lOkA fiirdltare stnlft, Gebruder 
Scboeirer... 

Colors for confectioners. Oebme & Baler 

Corsets and similar underwear. Warner Brothers 
Company 

Cotton yarns, J. P. Nawratb & Company 

Coufth mixtures, blood purifiers, powders, lini- 
ments, pills, sirups, extracts, tonics and bit- 
ters. Elbhunt Medicine Company 

Lemonia. Santa Barbara Lemon tirowers* Eiz- 
chanse 29,000, 

Lithographic prints. Eaufolaitn & Btraoss <^om- 



28.964 
29.009 



29.008 
28,991 



29.002 
28.978 



9.001 



pany.. 
Biedicat 



dicated tablets, O. JLXnv. 

Jllneral sprltie water, Pnntas Mineral Sprlnss 

Company 

Perfumes, soap, and creams. Apotheker Weiss & 

Company 

Powders, teetbmR, J. H. Btedman 

Kemeilles for blood diseases, Chemlscbe Pahrik 

Grunan Landshoff& Meyer 

Remedied for diseases of tbe blood, liver and kld- 

ueys, BriKht's Chemical Company 

Remedy for burns. B. B. llull 

Itemedy for Inebriety, B. W. M. Cameron 

Etope. transmission. H. Cbannon Company 

Size, wall. Becbman& Stlrn 

Specifics for the extermination of zymotic and 

contaj^ons diseases. A. Llebig 

StORles, K. Si W. Jenkinson Company 

Twine, bindlns. Deertne Harvester Company. . . ■ 
U blskles, Carstalrs. McCall & Company 29.004, 



"^dpertiBCincnts. 



ORDINARY RATE!^, 
Inside Page* each Insertion --75 cents a line 
Buck Page, each Insertion ----Sl*00 a line 

^^"For some classes of AdvertiaementSy Special and 
Higher rates are required. 

Tbe above are charges per agate line— about eight 
words per line. This notice shows the width of tbe line, 
and Is set In aeate type. Gngravlugs may bead adver- 
tisements at tbe same r^te per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OfQcie as early as Thursday 
morning to appear in the following week^s Issue. 




^. rootf>ower 

Otar * Screw... 

...cutting 
I alnAe Automatic 
kaillOO Cross feed 

9 and I l-lnch Swing:. 
New and Original Features 

„ Send /or Catalogue B. 

\ Senpra Falls Mfg, Company, 
095 WaterSt.,SenecaFalls.NY 



AMERICAN PATENTS. -.AN INTER- 

estine and vtiluiible Table showinK tbe nutiiber of patentB 
iiranted for the various subjects upon which petitions 
have been filed from the beiflnnine down to Deceuiber 
31. I894f Contained in BcikntifiO AHBRICAN Sup- 
PLBMKNT, No. lUU'J. Price 10 cents. To be bad at 
this office and from all newsdealers 



29,003 
29.010 



28,994 



28.062 
29.007 



29.006 

28.981 
29,005 



.\ printrd copv of the specification and drawing ol 
any patent in tbe foregoing list, or any patent In prim 
Issued since 1863, will be furnished from this office foi 
10 cents, in ordering please state the name and number 
of the patent desired, and remit to Munn <fc Co., 36] 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

('aniirtinii itntHnii* may now be obtained by the in- 
ventors for any of the inventions named In the fure- 
foing list, provided tbey are simple, at a cost of 9M each, 
f complicated tbe cost will be a little more. Kor full 
testmctiona address Unnn & Co..3fa Hroadway. New 
Tork. Other forel«n pateoau may alto Im obtained. 



L"OWER& FOOTI SHAPERS, PLANERS, DRILLS. 
j^^U^C MACHINE SHOPOUTFITS TOOLS 
^ I ^ t 0»' AND SUPPLIES. CATALOGUE rRELL 

SEBASTIAN LATHLCOIiOCULVCRTST. CINCINNATI.O. 



The Coburn Patent Trolley Track 

Barn Door Hangers 

Impossible for door to jump the traok. 
Very simple and cheap to apply. 
^T" Send for Book, 

THE COBURN TROLLEY TRACK MFG. CO., 

HOLYOKE, MASS. 





The Curtis Steam .... 
Pressure Regulator -^^ -^ 

A steam saving appliance of established 
value. May be used wherever neceswry 
to control or reduce steam pressure. Its 
employment means a great saving In oper- 
ating expenses. 

t^Send for circular 8. A. 

D'ESTE & SEELEV CO., 

39-33 Haverhill St.. Boston. 



BARNES' — ^— 

UPRIGHT DRILLS 

f'omplete line, ranging from Light Fric- 
tion Disk Drill to 42' ' Back Geared Self- 
Feed, 'f^ Send for New Cataio^pie^ 

W. F. & JOHN BARNES CO. 
1999 Rudy Street, ROCKFORD, ILL. 





Metal Shapers 

and General Line of Machine 
Shop Tools. 

Hill, Clarke & Co. 

160 Ullver Street, BOSTON 
16 S. Canal St.. Chicaco. 



QUINT'S . . . 

Turret Drills 

Adapted for Jig drllllDg, bicycle, elec- 
trlcal, or* any medium sized machine 
work. \nil drill, ream, hub mill and tap 
without moTing work. 

A. D. QUINT, 

4 Clinton St., Hartford, Conn, U. S. A. 





COMBINATION 

Stoves and furnaces 

for Hot Water aud Hot Air. 

Suitable for honseB, stores, single rooms, 
barber shops, baptistries, etc. 

The National Pipe Bending Co. 

l62RlverSt., NewHaven, Conn. 

A Boiler Feeder 
For High Pressures 

WORKS AT ISO TO 2S0 LBS. STEAM 

as easily as 

OOB STOCK INJECTOR AT 25 TO 160 LBS. 

May we tell you about iti 

PKNBERTHK INJECTOU CO., 

116 Seventh Street, DETROIT. ItllOH. 



A Book of Tools 

The " Scientific American " says of 
the Book of Tools : " It Is so excel- 
lently made up, and is full of such 
valuable information, that it fairly 
eclipses many works sold simply on 
their merits." 

**A Book of Tools" is our cata- 
logue, 660 pages, over 2,000 Illustra- 
tions of Machinery, Tools and Sup- 
plies of all kinds, and we will send a 
copy free post-paid to any address 
upon receipt of 25 cents in stamps to cover cost of post- 
age aDd advertising. 

CHA8. A. 8TRELIN6ER & CO. 

Address Advertising Dept., 
BoxUH 




Detroit, Mich. 




ESTIMATESIurnlshedforMMPLETECRUSHING PLANTS 

minufacture MININU MAuHINcRY descriptloa 
Sates Iron Worlis, OepL C. 650 Elston Av. Chicago.lll 



1 t!^n retire Forming MecliiDes 

O *)^ I _With F. R. niHIIvlllv'a Pnt. 






* O rf^ 1 



a 



WltbF. B. man vine's Pat- 
ent Mltdlng Former. Arti- 
cles made from cnil of round, 
flat or squnre wire, same as 

* ^^ shown in the cut. 

\^ I 0^Bent Wire Goods funiish- 

I % od to order. 

. BUKE & JOHNSON, 

IP. O. Box r. Waterbury, 
Couii., U. :«. .4. 



PORTABLE SINGLE RAIL SURFACE 

Railway. — Details of construction and deKcriplinn of 
rolling stock ot a new system of portable railway wblch 
may be iMld upon ground that bin received no spectnl 
preparation for its reception. With 1!) illustnitions. 
Contained io Scikntific Ahruicak Sdpplbhent, No. 
1014. Price 10 cents. To be had it this office and from 
all newsdeiiiers. 




This beats Wind, Steam, or Horse 

Power. We oiler the 
VVEBSTEU 2H actual horse power 

GAS ENGINE 

for $1 50, less 10% discount for cash. 
Built on intercbanKeable plan. Built 
of best material. Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight wO pounds. 
M a def or Gaa or Gas ollne. 

|y Writsfor Special Catalogite. 

WEBSTER MT'G CO., 

107 4 West 15th Street, CHICAGO. 

DAMON-PEETS CO., 44 Beekman St., N. Y. 

are tbe Eastern Agents for tbe 

WEBSTER GAS AND GASOLENE ENGINES 

They keep all sizes in stock, and can diow them In 
operation. §^' Catalogue free. 




The Chicago Gas & Gasoline Engine 




The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It Is a dwarf 
in size and a Samson In 
strength. Catalogue sent on 
application. 

HANnFACTDBED BT 

J. J. NORAIAN CO.. 

4B "A" South Clinton St., 

CHICAGO, ILL. 



WIRE 



Machinery for making 
any articles from 



WIRE 



Automatic wire forminj? machine department Is in 

charge of B. C. Manville. 

Machinery for making sheet metal goods. 

THE WATERBURY HACHINE CO., 

P. O. Box ioas, 

WATERBURY, CONM., V. S. A. 



Direct Ck>upled Engines and 
Dynamos for 

MARINE and LOCAL 

LIGHT PLANTS 

Equipment complete and un- 
surpassed. Electric Motors 
and Dynamos, Bipolar and 

Multipolar. J^ to 160 b. p. 

For particulars, address 
BELKNAP MOTOR CO. 

BOMB OFFICE, 

_ Portland, Me., U.S.A. 

Branch Offices : 19 Pearl St., Boston. Thames Bldg., N.Y 




are often nearly ruined by using a grind- 
stone nol adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grlndlnd any tool. 

t^r Man we aenii you our Catalogue^ 
wtivch '\oih give you some inforviatinn? 
QRAPT<»N STONE COIMI'ANY, 
No. 80 River Street. Obaftox, OHIO* 





NICKEL 

AND 

Electro-Plating 

IpparatDi lod laUrial. 

TBB 

Hanson &VanWlnkle 

Cc 

Newark, N, J, 

136 Liberty St., N. Y. 

86 & 37 8. Canal St., 

Chicago. 



How to Repair Bicycles 

An Illustrated Treatise, covering tbe entire sub- 
]ect, by a practical autborltv, showing necessair tools 
and material required. Mailed, postpaid, for 16 cents 
In stamps. 

THE FRASSE CO., 

ai Warren St„ New York, N. Y. 



m 
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GEAR. 



' EXPERIMENTAL WORK 



UNION MODELWORKS CHICAGO 




HARVEY HUBBELL 

Machinery and Tool Mfr. 
Improved Tapping Machtnea 

CREWS 

Machine Screws for electrical purposes. 

Sample box free. 

BRIDGEPORT, CONN. 



MONEY MAKER. 

Solves the "Money Question!" 

"FREE COINAGE 

NO LONGER IN IT! 

Ton tarn th« onnk, feed la vhlt« pkpei 
ud grind out |5 notes or 920 ril?w oertifi- 
ofttee b; the b^t-full. NOT a Coun- 
terfeiting Haohlne, but ^e giefttett 
of Optical lUuaiou. Iron fhime 
on wood bue. Packed with % anp- 
plj of blank paper, and dlrecttonfl 
enabling any one to do M elaimed 
ftbore. Post-paid, with CatalapM 

Of l,OOONewNonlUei, 850. , . 

BsM. H. iMWwU A Bro., Depb Bo.147* 





jJlsaB 



Durable— Easily Applied. 

TblB roofing la manufactured 
from natural Trinidad aspbalt 
materials, and will not dry up 
and become brittle under ex- 
posuretotbe weather as coal- 
tar roofings do. pr~ Send for 
free sample of roof 12 years old^ 
ivith circular tmd pnce list to 
^WARUl!:> CUEAliCAL 
Ac AIFU. CO.. 
Sa Fulton Street, 

Ne«T York. U. S. A. 



AUTOMOBILE CARRIAGES: THE 

Parte- Bordeaux-Paris Race of.— Brief account of the 
performanceof tbe vehicles tbat obtained tbe prises In 
rhe competition instituted by the Petit Journal. With 
9 illustrations. Contained in Scientific American 
Supplement. No. 1 U'^S* Price 10 cents. I'o be bad at 
this ofiBce and from all oewsdeulers. 
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MOP FORCINGS 
WrHAN^GORDON 

W0RC£STER,HA5S. 
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or ESTABI.ISHEn 1845. 

The Most Popular Scientific Paper in the World 

Only 83.00 a Year, fncluiling i'oatage. 
Weekly—S^ Kiimbei-D a Year. 

This ^viilely clrciilnteil andsplendldly Illustrated 
paper is published vreekiy. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Bnglneering Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, mectrlcity.Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

TerniH of !^iiltiieri|itloii.-One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year -52 numbers- 
postage prepaid, to any subscriber In tbe United States, 
Canada, or Mexico, on receipt of Tlircu IH^IIars by 
the publishers; six months, $1.G0; three months, $1.00. 

i: I II bn. - Special rates for several names, and to Post- 
masters. Write for particulars. 

Tbe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inalde 
of envelopes, securely sealed, and correctly addressed; 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN li: VO» 301 ISruadnay, Kew York. 



UVDUnTIQU Slxtymetbods, $6 : my process 92, 
n I rnU l lOm lOO pace book. lOc Key to Power. 
aOo. Piut. Anderson, 8. AyUK Maaoiac Temple, Cblcaso 



^(imUit ^metitm ^nn^mm 

This Is a separate and distinct publication from The 
Scientific American, but is nniform therewith la 
■Ise. every nnmber oontalnlnff slztoeo large^ pages full 
of engravings, many of wnich are taken ftt)m foreign 
papers and accompanied with translated descriptions. 
Tbe Scientific American Supplbmunt is published 
weekly, and includes a very wide range of contents. It 
presents the most, recent papers by eminent writers In 
all the principal departments of Science and the Useful 
Art£, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archseology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway EAaplneerltig, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of f resb and valuable information 
obtainable in no other publication. 

The most important Bng(n*eHnQ Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the Supplement. 

Price for the Supplement, for the United Slates, 
('anada, and Mexico. $5.00 a year; or one copy of tbe 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

AXUNN dc CO.. 301 Hroadway. New York. 



The Scientific American Building Edition Is 
issued monthly. $2.&0 a year. Single copies, 25 cents. 
Thirty- two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting examples ot modem Architectural 
Construction and allied subjects. 

A special feature Is the presentation In each number 
of a variety ot the latest and best plans for private resi- 
dences, city and country. Including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for It the I..arBest C'IrcHlntlun of any 
Architectural publication In tbe world. Sold by all 
newsdealers. $2.60 a year. Remit to 

MUNN 4fc CO.. 301 Broadway, New York. 



g-fp^crrt gdition 

of tbe Scientific American, with which Is incor- 
porated "La America Cientifica e Inddstbial,'* 
or Spanish edition of the Scientific American is pub- 
lished monthly, and Is uniform in size and typography 
with tbe Sci&ntific American. Every number con- 
tains about GO pages, profusely illustrated. It is the finest 
scientific, industrial export paper pabllsbed. It circu- 
lates tt^ougbont Cuba, tbe West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
— wberever tbe Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

17* Manufacturers and others who desire to secure 
foreign trade may have large and handscmeiy displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

BIUKN Sc CO., Publiflhera. 

361 Broad way* New York* 
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Cbe H B e of m X Ray 

By WM. H. MEADOWCBOFT. 

One volume, ISmo, cloth and gold, jS cents; 
paper, 50 cents. 

The first primary work on the subject. A 
book for the people. The author of " A B 
C of Electricity" (1 vol. cloth, ."iOc.) showed 
clearly in that work his ability to explain a 
technical subject for the layman who knows 
nothing of scientific terms. He has written 
this work about the X Ray in his usual clear 
and simple style, and a wide circulation of 
this highly useful book is assured. The text 
is beautifully embellished with fine engrav- 
ings, and nothing is omitted that will give 
the public a clear knowledge of this re- 
markable discovery of Prof. Kfintgen. The 
public would do well to secure both of these 
important works by this author. Sent 
postpaid by the piibltshers on receipt of 
price. 

American Technical Book Co., 

43 Vesey Street* New York. 



TO BUSINESS MEN 

a'he value of tne Scientivic American as an adver- 
ttslnd medium cannot be overestimated. Its circulation 
Is many times greater toan tbat of any similar Journal 
now published. It ^oes into all the States and Q'errito- 
ries. and is read in all the principal libraries and readinfi 
rooms of the world. A busincjts man wants sometbinir 
more than to s&p his advertisement in a printed news- 
paper He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising ai^ent influence you to substitute some 
other paper for the Scientific American when se- 
lectinK a list of publications in which you decide it is for 
your interest to adveilise. This Is frequently done for 
the reason that the aei-nt geu a larger commission from 
the papers havinrc a small circulation than is allowed on 
the Scientific American. 

For rates address 

MUNN &, CO.. riiblishers. 

3f»l Broadway. New York* 



ptFiANCt machine: works 

DCriANCE.. OHIO. U.S. A. 

--- BUILDELRSOr _■ 

■'HUB, SPOK E/' 

WHEEL, BENDING, 

WAGON, CARRIAGE 

;-\ AND HOOP Xj 

I MACHINERY. I 



THE SUBMERGED PIPE LINE ACROSS 

t he Willamette Hiver at Portland. Oreifon.— By K. iind 
A. S. RitBe. Descriprion i)f u line of 28-inch cant iron 
subnierued pipes loriuinfc portion of the main line con- 
structed during island 18di, to supply the city of Port- 
land with pure water from Bull Run. u mountain stream 
thtrry miles distant. With ]3 illustrations. Contained 
In SctBrmric American Supplement, Nob. 10L!I 
and IMtJO* Price 10 centH each. To be had at this 
offlce and from nil newsdeiilers. 

" Knapp " Electric Motor 

Best at the price. Dops 
wonderful work, totted 
with pulley for running 
toys, etc. Packed in box 
with four inch fan and 
battery elements to put 
In tumbler, with full di- 
rections. ^~ Send 
stamp for circular of 
larger motors and other 
novelties^ 

KNAPP ELECTRIC & NOVELTY CO., 46 Warren St.. N.Y 





BUY TELEPHONES 
That Are Good-Not Cheap Things 

The Globe Telephone Co., Winchester, Kj., have or- 
dered a full equipment to l>e put In place of tne"Koko- 
mo," be use the latter operated so poorly tbat patrons 
refused co pay rentals. 

Hundreds of similar cases njay be cited affecting the 
apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 

250 South Clinton Street, Chicago 

The lAirgest Manufactwera of Telephones in the U. S. 




They have a tone that's 
II their awn 



TUC UCU/ arethestand- 
I nC ncn ard of excel- 

DEPARTURE'^"'""'" 
BELLS 



of excel- 
oce the 
o r 1 d 
over. Made In 16 
different styles 
and prices. Send postal for 
bookletto^l'Hi; NEW ■>£• 
1>A|{TIIKE ItKI.I. CO., 
■Jill Nnrlli main »treel, 
Itriatol, Conn.. U. S-. A. 



Do You Know-What ? 

Tbat the Scientific American has been published 
by MUNN & CO. fifty years? that It Is the best, the 
most popular, and has the largest circulation of any 
newspaper devoted to science, engineering, mechanics. 
Inventions and the latest discoveries in all parts of the 
world ? 

Such Is the fact and the paper 1b mailed every week to 
all parts of the United States, Canada and Mexico, one 
year, for $3.00. 

The useful information and recipes contained In the 
columnof notes and queries 1b of Inestimable value to en- 
^Eineers, students. Inventors and. In fact, to all classes of 
people; and the information, which Is not attainable 
elsewhere. Is worth more to the reader than many thnes 
the cost of subscription to the paper. 

The large number of engravings which Illustrate every 
Issue Involves a large expense. Is a useful as well as an 
attractive feature of the paper. Every discovery, new 
Invention or Improvement of Importance is Illustrated 
In the SciENTiFrc American. It teaches young persons 
to think and suggests Invention. Teachers and em- 
ployers who have the Interest of young people at heart 
should recommend their caref ol reading of the paper. 

&I£5S£S§ MUNN & COMPANY, 

361 Broadway, New York. 

tf^ tf^ J^ 

Do not forget to inclose 
cheek or posta I order for 
three dollars for one 



DO YOU GRIND ANYTHING? 

If so, send for our Qrcular of ... . 

MILLSTONES 



ROCK "« EMERY 

Cheap, Durable. Never Dressed. 



Made of tbe Hardest material known 
nt aiiT Mill Frame. 



8TURTEVANT MILL CO. Boston. 



ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI VICI," 




SUNART MAGAZINE. 

SUNART FOLDINGS 

Send for Illustrated Cata- 
lOKue— 2 cent stamp. 

SUNAItT I'HUTU CO., IIOCIIKSTEU, N. Y. 



FOR IHVEHTORS 
AND PROMOTERS. 

WANTED : Some easy selling electrical or 
mechanical specialty by Well equipped Ma- 
chine WorlM. Would manufacture under 
royalty, or Duy privilege outright. ' 

Address "SPECIALTY," care this paper. 



SMALL MOTORS for All Purposes. 

The best manufactured. Specially adapted fo 

all kinds of lieht work, sewfuK machine outfltB 

toys, dental drills, jewelers' lathes, models, 

etc Send for Catalogue. The I.KAVITT 

i>IOTOIt i;4l.. Manufacturers of Electric 

Motors and Electrical Specialties, l'2^Z 

itlitchell fit.9 l'KUVir>EM;£, U. 1.. 




On bright meial sur 
laces. Machinery, j* > 
Too Is. etc., absolutely 
revenled by using 
iWANNOCITIN^g.'^^'' " "^""^ "»■*'• 
acMpH Otto Goetztf. iiS Broad St.. New York 




A GOOD THING 

An Electric Stove for $4.00 

Nn. 1701— Portiible Stove— 4^ Inch- 
es diameter, mounted on enameled slate 
base. Hut In two minutes. Just tbe thing 
to boil an egg, warm the baby'iii milk, make 
a J;oddy or any hot drink. Suitable for 
a physicia 's office, sick room, apartment 
bouses. Packed one in a 
box complete with cord 
and plug readv for tise, 
if you state voltage and 
wlietberthe lattip sock- 
ets- are Kdlson, West- 
I Inghouse. or T.-H. 

Send for one and try it. 
1 WE MAKE THE BEST 
CAR HEATERS. 

American Electric Heating Corporation, 







GENERAL OFflCE: 



BRANrH OFFICES: 

Havemerer Bids., New 7ork 
Sears Building, Boston. Monadnock Bidg., Cblcago. 



MANUFACTURE OP BICYCLES.— A 

very comprehensive article givinc the dutalis of con- 
struction of every part of these vehicleM. With 15 en- 
grtiTinies. ConiRnied in Scikntific amruican S[ti>. 
pi.KMENT. No. !IOS. Price 1(1 cents. To be hud at thin 
office and from all newsdealers. 




ALCO VAPOR LAUNCH 

Engine and Helm Controlled from Bow 
Latest improved aadonly 12 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3. 5 ar d ? horse power. 



No licensed Engineer or Pilot required. Speed and Safety 
Guaranteed. No Dangerous Naphtha or Oasoline used. 
Marine Vnpor Engine Co.. Jersey CirV. N. J. 
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ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had nearly Fi/ti; 
years* experience^ and now have unequaled facilities for 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Appitcatlons foi Patents In the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. ^o attend to thejpreparation of Caveats, 
Cop^tgbt«'fo» Books, Labels. Reissues, Assignments, 
ana Reports on Infringements of Patents. Alt business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure tbem; directions concerning Labels, Copyrignts, 
Designs, Patents. Appeals, Reissues, Infringements, 
Assignments. Rejected Cases. Hints on tbe sale of 
Patents, etc. 

We also sMid, free of charge a Synopsis of foreign 
Patent Laws, showing tbe cost and metbod of securing 
Patents In all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 

Branch Offices. - No. 632 and 624 P Street, Pacitlc 
Building, near 7th Street. Washington, D. C. 
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COLLARS AND CUFFS. 



MADE OF FINE CLOTH IN AU POPUIAR STYUS. 

Equal in Fitand IVear to finest linen 

Not to be laundered ; when soiled reverse, then discard. 

LUXURIOUS and ECONOMICAL. 

Sold at all leading Gents* FumiBhing Stores, but if not found 
send tiventy-nT« cents for a dox of ten Collar* 
or five pairs orCuflTs, naming the size and style. 
O^-SatHiito CdUar andpair of Cvfft tent /or O GKIVTS. 

REVERSIBLE Collar Co. 69MilkSt., Boston, Mass. 



THE BICYCLE: ITS INFLUENCE IN 

IIe;ilth and Diseiiae.— Br G. M. Iliimmond. M.D. A val- 
naole and interesciiiir paper in which the subject is>ex- 
hftQittivel^ treiited 1 rom the following standpoints: I. 
The use of the cycle by persons tti health. 2. The use of 
the cycle by persons diseased. Contiuned in SriENTiKic 
AMERICAN StTPPLBNliENT, No. 1 0O>.i. Price 10 cents. 
To be had at this office and from all n ewsdealers. 



Jfyon wiint the best Ijttthe anil Driil 



CHOCKS 




BUT 

VESTCOTT'3. 
Strongest 
Grip, Great- 
est Gapadt/y 
and DurabiU 
ity. Cheap and Accurate. 
Wentcnir Chii<*k Co.. Oiicidn. \. V.. V. S. A. 
Ask for catalogue in EnglieK French. Sparvieh or Qenrum. 
First Prize at Columbian Exposition, 1893. 




Star Photograph Outfit 

^ 1 1 f p |k| W£ QITK YOV an ontflt for )mdaeli« imI pboto. 
VI I V b 1^ Knpfas ABSOLDTJELT FREE. Our BTAB Pe0T0> 

GRAPH OUTFIT ia the Uteat and KnatMt InTentton. 

trtTjboij mirpriaed and deUghted. You Cfta make a 
\ photograph In 40 aemndi. BequlrM bo dr; platef, 
dark room, or obemieata; need no praedee. PIctuna are 
juit as clear aa if prodoeed by a 92U0,00 oamera. Ton 
can COIN BIQ HONET making people's photographa 
atl centeaeb. Wo will aend the woitderful Photo Out* 




LCT£LTFREE toyou, If jqueliptL 

io na with ONLY 10 CENTS to pay for MW TftlLQT 
CBABll whioh fkaeioatee the oppoalte aei. being a 
lueky tatifman. Remember, ten oenta boja the TlUIr 
BT CHARM and we will aend It In tbe aame package 

J with the I'lioio. Ouiflt, all poatpaid for lOe. ailver or 

u Addiw^ 8TAK i'UUTU. U>., » namj KU. Maw Xorfc, H* ¥. 



ELECTRICAL SUPPLIES 

and A I* I' A RATU8 of every description at .MAM'- 
KAC'TUKKiiS' I'KICES. We make a i^pecialty 
of Wiirk for Amateurs. ^F* Gift our prices. 

CliVniER lb Hl!.Il,MJ(K, Iteadliic, Pa. 



.^^^ DO 



Y6uUSE6RINDST0NES? 

If SO, we can suppiy you. Ali sizes 
inoiiiiipil and ■■ iiiti»iiiii(*(i. always 
kept in stock. Remember, we make a 
spectaltyofselectinfE stones forall spe- 
cial purposes, t^ Ask for catalogue 

Thi^ CI.ETEI.ANO JSTONE ('(». 

2d Roor. Wilahire. Gleveland. 0. 



HALF A CENTURY OF CYCLES.— AN 

intereiftinii history of the cycle from lis origin up to the 
present time. The drst crank-driren bicycle. The 
" bone-shaker" and its succesbors. The tricycle. The 
modern wheel. Cycle buildine a science. Points^of im- 
Drnremenr. The nnenmaric tire. A hand and foot cvcle. 
With 9 illustrations. Contained In Sctentiftc Ameri- 
can Supplehent, No. lOP^. Price 10 cents. To be 
bad at this office and from all newsdealers. 




Make YoUr Work Tflgl7t! 



Tbe comfort of typewriting 1b never appreciated until you try a 

HAMMOND NO. 2 

It is easy and elastic to the touch, perfect and permanent In align- 
ment, speedy enou»;h to write 206 words a minute and criTes as clear 
and uniform an impression as If printed. Its durability Insures AEc^ 
satisfaction and freedom from costs of repair. Its portability recom- ^V 
mends it fur trsTelinR purposes. But its ehlef point of excellence 
Is tbe beauty of its worktowbicb thousands of users can testify. 

THE HAMMOND TYPEWRITER CO., 401 East 6ad Street. NEW YORK CITY 
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..civn... 

ENGINEERING 

In all BrancbeB ; Me- 
chanicB; Arabitecture; 
Electricity ; Mining ; 
Plumbing; Mechani- 
cal and Arobitecturai 
Drawing; Steam 
Engineerinf^ (Stat'y., 
Loco, and Maritie). 
Tha International 
GorrespoBdenea Schools 




TlCJl [IIGI1IEEBS 

Surveyors, Dranghta- 
men, Steam Engi- 
neers, Electrical 
Workers, Machinists, 
Carpenters Plumbers. 
Steam Fitters.Miners. 
ReferenrenEverywhi-re. 
Free, Circular. Slate 
Subject you wish to 



B. 942, SerantoBy Fa> 



l''OR SALE— cheap— IWb. p.Oasor GaROline Engine. 
New. Perfection Mfg. Co., S38 Van Buren St., CblcagOw 



lilght and fine macbinery to order; models and elec- 
trical work specialty. E. O. CHASE, NEWARK, N. J. 



Ipr illAC'HINKS, Corliss Engines, Bi'hwovr* 
II H nnd Bottlers' Illachinery. The Vilter 
I V k Mfo. Co., 89f) Clinton Street, Milwaukee, Wis. 



Shorthand by Mall "^^^""^It^^'A^t 

lemon Free. Potts Sbortband College, Williamsport, Pa. 



CONTRACTS WANTED. 

To manufacture Hardware Specialties. Pat'd Novelties 
and Sbeet Metal Stamplog. Lang iltg. Co., cioe.Wls. 



Experimental Model Work 

dreutare it advice free. Gardam & Son, 96 John St., N.Y. 



l7pE WHEELS. MODEU E-SXPERIMEMTtL WOI«.IW«U.»n<n«y 



MnnnfacturinK Plant, best location In n. S., cbeap 
sapplles,flne buildings, power and macbtnerr. River, RH. 
For sale, eicbange for otber properr y, orjoin company 
taking stock (or payment. M. Baird, 116 W\ Slat St.,II.Y. 



VOLNET W. MASON & CO. 

DLLEYS, CLDTCHES, aOQ ELEVATORS 



I'ROVIIIEN'CE. 11. I. 




SCIENTinC AMERICAN SDPPLE- 

VIBNT. Any desired bact number of the SciKNTiirir 
AuiBirAK SnppLEMKNT Can be bad at this office for 
10 cents. Also to be had of newsdealers 1e all parts ol 
tbe country. 




PETROLEUM LAMP TRADE.^-^ 

The n. 8. Patent No. 657.829 covering an invention pro- 
tected by patents In six European countries is for sale. 
In tbe Brtclsh market alone over 200,000 lamps martu- 
factuiad under this pntentwere sold last season. Pa- 
tentee is willing either to sell or grant a license to a 
strong and pnshlng manutaci urlng concera. .fetters 
to be addressed " Securltas," care of N. W. AYBB « 
SON, Advertising Agents, Philadelphia. 




WOODEN TANKS 

For Ballroads. Mills and Manofactorlas. 

Builders of Steel Towers and Tanks. 

lA. Red Cypress Wood Tanks a specialty. 

W. F. CA l.nWKI.Ii oil.. 

217 E. Main Street, Louisville. Ky. 



DIXON'S 691 



saves wear of chain, prc- 
vift«riv «r WW! vents rust and increases 

BRAPHITC send 10 cents for sample. 
JOS. DIXON CRUCIBLE CO.. JERSEY CITY, N. i. 




BEST DRYINU MACHINES 

for Grain, Sand, Clays, Fertilizers, Green 
Coffee, Wet Feeds, Salt, etc See Illus- 
trated article in Sci. Am. October 24, '96. 
16 Tears In operation. t^~ Send for 8f ft 
iUu«trat«d catalogue. 
8. E. WORI^EL.Ii, Hannibal, IHo. 



Twelfth Edition Now Ready. 



THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 

Receipts, Notes and Queries 

12,500 RECEIPTS. 708 PAGES. 

Price. S E.OO In Cloth ; SO.OCIn Sheep ; $6.60 In Half 
Morocco, Postpaid. 

THIS great 
work has now 
been on the mar- 
ket for nearly 
six years, and 
thedemandforit 
has beenso great 
that twelve edi- 
tions have been 
called for. 

It is entirely 
distinctfromthe 
ordinary receipt 
book in being 
thorougbly up 
to date. 

The work may 
be regarded aa 
the product of 
the studies and 
practical ex- 
perience of the 
ablest cbemista 
and workers in 
all parts of the 
world; the information given being of the highest 
value, arranEOd and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating toformulse used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost an.v branch 
of industry will find in this book much tbat 
is of practical value in their respective call- 
ings. Those who are in search of independent 
business or employment, relating to the home 
manufacture of salable articles will find in it 
hundreds of most excellent suggestions. 

IS' Send for descriptire circular. 

MUNN & CO., Publishers, 

361 Broadway, New Yortu 
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"^Dpcrtisemcnts. 

(IRD1NAK.Y K.ATES. 
liiNiile Paffe, ench tnseriinn - - 7*1 rpntN a line 
Hack I'age, ench tnsertinii - - - - !!^1 .00 a line 

t^^Far some classes of Advertisements, Special aiid 
Higher rates are required. 

The above are cbareeB per agate line— about eight 
words per line. This notice shows the widib of the line, 
and is set in agate type. Kngravings may head ailver- 
tisements at the same rate per agate line, by measure- 
nient. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
moralnK to appear in the following week's issue. 



C rlbune t& gkyck 



Tested and True. 




The Eaflie*t Rininina: Wheel In the Wnrlcl. 

S^W Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 



m hen Sound Ittowey Carries, Voull 
mn\ to make Up for Cost Cime 

Buy TJ)aii0}erty 

. . . .Visible 

Does Fine Work. Simple 
Construction. Writing «^ 
Visible all the time. ^ ^ 

You can try a machine for ten days 
by paying express charges, j* ,^ ^ 

THE DAUGHERTY TYPEWRITER CO., P. O. Box 25, KITTANNINQ, PA. 




Typewriter 
Patent 

This company owns Letters 
Patent No. 558,428, issued Ainl 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modem typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 



PRIESTMAN SAFETY OIL EN6IHE 

"A thoroughly successful com,m.ercial En- 
gine usin^ a Safe Oii."— Franklin Institute ^ 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable. Sate, Economical, 
and Convenient, ('hosen by 
Nine Governments. Used for 
nearly every purpose. 

PKIESTMAN & CO.. Incorp'd, ! ' ■'■■ 

530 IJoursi. Bills., I'H I l,A IIKLIMl I A, VA. 





POWER « PRESSES 

for the manufacture of 

HARDWARE SPECIALTIES, 

Spoons, Buttons, Locks, Shovels, etc. 
lor all operations in the manufacture 
of Metal Goods. Improved Clutch 
Relief, no Clicking. Presses cnang. d 
to order to suit any special require- 
ments. Send us full particulars, stating 
what you wish to make. Machines fit- 
ted with Automatic Feed and Ejectors. 

K. S. A a. L. liKOU .\, 
27-*2!l Fort Ave., Raltimore, >lfl. 



The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



Tliis Company owns I.etters- 
P;itenl No 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microf)hone Transmitters 
or contact Telephones. 



<«^ HAVE YOU GOT OUR CAT- 

ALOGUC L FOR 1896 OF 

Cas and Gasoline Stationary Engines 
Gasoline Traction Engines 

Combined Engines and Pumps 
Gasoline Portable Engines 

I lO r 1^ *NY PLACE 

IJotU °^ *'^^ °'*^ 

*-"-"-'-' FOR ANY PURPOSE 
CHARTER GAS ENGINE CO , Box 148. Sterling. III. 



iU Price I 



icvcies, W -itcDea Gurs, Biipfri^s M'tDesB, i 
Sowing Xachiaep Orp;na Pi^mos Suite, Toola 
Scales oF nil v rietiea mdcI tO0< other articles 
Lists free Chicago Scale (.o Chic:igo ill. 






',7YoU-HAVtAHnTBS?'|T- 




CHICAGO. IlLU'SA 



Andrew H. Kellogg 



409, 411, 413, 4IS Pearl Street, 
New York^ 



Printer 



Special Facilities for the production of all kinds of 

Catalogue Work 

Long Distance Telephone, 2601 CortUadt 



i:^iAVi3iw 




^^^oW'^tll'^ 



An indispensable Labor Saver. 
VVili feed, fine or coarse, at any 
angle, without pressure or loss of 
power. Warranted. 

For particulars, prices, etc., 
I>IEULIC TaOL CO., 
16 Elm St., Portland. Me., U.S.A. 




Copyine Cloths make sharp, clean cut-let- 
ter copies. Suited to any bath or wringer. 
Handy and durable. 2 for trial, lIJc; 12 in a 
box, 81, postp'd. R. Spurgin, Sea. O, Chic:igo 




WATER FOR COUNTRY USE. 

THE DOMESTIC PUMP. 

A wondertul Invention for Raisinc Water. 
The WINDMILL'S GREATEST RIVAL. For 
Country Homes, Hotels and Summer Resorts, 
'"all and see it in practical operation. Send for 
(Catalogue and testimonials of well-known 
Milwaake*' people. 

THE ERWIN HYDRAULIC MACHINERY CO., 
58 & 59 Loan & Trust BIdg., Milwaukee, Wis. 



Pboio- 
engravings 

( Half-tone and Lme work) in 

"The Scientific American," 
"Puck," ^ 

and other leading periodicals, are made by 

The MOSS Photo-Engraving Go. 

273 & 275 Mulberry Street, New York. 

The Pioneer Photo-Kncraving Esiablishmer.t 

in the United States. 

(C^" Write for Prices and Specimmis. 



How to Build a Home 




PHOTOGRAPHIC 
SIMPLICITY 



Is embodied in the Pocket Kodak. 

EASTMAN KODAK CO. 

Rochester, N. Y. 



Booklet free at agencies 
or by mail. 




Those intending to build will .find the very beat practical sug- 
Restions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published . , . 
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Nickel Silver 
Watches 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New^ specialties have been added. 

Our '97 Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 

WATERBURY, CONN. 





The Scientific American 
Building Edition." 

Each number is llIuBtrsted with a Co^orert plate and numerous 
handsome enirravings made direct from photographs of buildings, 
toifether with interior views, Hoor plans, description, cost, toca'ion, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, cliurclies. 
schools, public buildings, stables, carriajje houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 

PuBLtsHCD Monthly. SusscRtPTiONs $2.50 a Year. Single Copies 25 Cents. 

For sale at an newB Btands, ^^^ MUNN & CO., Pufallshers, 36! Broadway, New York 



WHY NOT START A LAUNDRY? 

"Cbe Columbia" 

modem « Dundry « machinery 

Is the Cheapest and Best. 
WILSON LAUNDRY MACHINERY COMPANY, 

Send for Catalog S. A. C'oluinbin, Fa. 

AC£;jYLENE APPARATUS.— AC ETY- 

lene rruintier of the SriENTiFir A-mkiucax Sfj'j'i.K- 
MKXT. describintr. with full illustrations, the moct 
recent, simple, nr home madeand cnmmerciul appuriitua 
for eeneranriK acetvlene on the hir^e and small scale. 
ThCKaaasmade for and used by the mtcroscopist and 
student; itsuaeinthe macic lantern. The new FYench 
fable lamp making its own acelTlene. Contained in 
Scientific Aimkkican Si'ppi.ement. No. 1057. 
Price It) cent?. Tu be had at office. 

Bristol's Patent Steel Belt Lacing. 

The simplest, cheapest 
and most perfect Belt 
Fastening for all kinds 
of belting. Sam- 
pies seyit free.. 

_^^^^_^_^^^^__ The Bristol Co. 
READY TO APPtv riNisKED JOINT Waterborj Conn. 

Cb^ Scientific Jlmerican 

PUBLICATIONS FOR 1897. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

Scleutific American 'weekly), one year, - . $3.00 
ScIeAtidc American Supplement (weekly), 4a«ye&r. 5.00 
Export Edition ot the Scientific American fmonth- 

ly) in Spanish and English, ----- 3. 00 
Building Edition of the Scientiflc American 

(monthly), -..--__■_ 2.50 

COMBINED RATES 

in the United States, Canada, and Mexico. 

Scientific American and Supplement, - - - 7.00 

Scientiflc American and Building Edition, - - 5.00 
Scientific American, the Supplement, and Building 

Edition, ■ 9. CO 

Terms to Foreign Countries. 

The yearly subscription prices of Scientiflc American 
publicationB to foreign countrieH are as follows : 

0. H. Eoglnh 

Honej. Moncj. 

£ s. d. 

Scientific American (weekly), - - - $4.00 16 5 

Scientific American Supplement (weekly) 6.00 14 8 

Building Edition of the Scientiflc Amer- 
ican (monthly), 3.00 12 i 

Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and Eng- 
lish, 3.00 12 4 

Combined Rates to Foreign Countries 

Scientific American and Supplement, - 8.50 1 14 11 

Scientific Americnn and Building Edi- 
tion. 6.50 16 9 

Scientific A merican Scientiflc American 

Supplement, and Building Edition, - 11.00 2 5 2 

«* t^* Proportionate Rates for Six Months. 

The above rates Include postage, which we pay. Re- 
mit by postal or express money order, or draft to order of 

>II'N\ A- CO.. 3«1 BifMUlwnv. New Ynik. 



jFSSOP'S STEEL'^bV/^ 

U*-^ FOR TOOLS, SAWS ETC. 

W" JESSOP A SONS LJ9 91 JOHN. ST. NEW YORK 



PRIIffTIItfG INKS 

The Scientific American is printed with CHA8. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 
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